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Hi New York monthly meeting for February will be devoted 

to the dedication of a bronze memorial tablet to Dr. Robert H. 
Thurston the firs! pre sident of The Ame rican Society of Mech- 

anical Iengineers. All associates and former students of Dr. Thurston 


are earnestly invited to attend these exercises to show their esteem for 
him as a friend and in recognition of his brilliant career as an engineer 
and edueator. 
\ddresses will be given upon Dr. Thurston as a man, and his life 
work, by speakers of wide reputation who knew him intimately. 
These addresses will touch upon his experience as an engineer of the 
navy during the Civil War; his work as an educator at Stevens Insti- 
tute of Technology and at Cornell University his achievements as 
engineer and investigator; as an author; and his long relationship 
with The American Society of Mechanical Engineers 

{mong those who will participate are Prof. John E. Sweet, closely 
associated with Dr. Thurston in the organization of the Society; 
(ol. E. A. Stevens, the prominent representative of the Stevens 
family, founders of Stevens Institute; President J. G. Schurman of 
(‘ornell University; and Mr. William Kent, consulting engineer. Dh 
\lex. C. Humphreys, president of Stevens Instutite,will be the chair- 
man 

The beautiful memorial which is to be unveiled is the work of 
Herman H. McNeil, a former student and personal friend of Dr 
Thurston. It is a replica of the memorial tablet presented to Sibley 
College, Cornell University, by alumni and students of the university 


ry. ' . " . ‘ ' 
The tablet was placed in the rooms of the Society through the gener- 
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osity of members and their devotion of Dr. Thurston. Contributions 
were received by a committee consisting of John Fritz, S. W. Baldwin 
Prof. R. C. Carpenter, W. C. Kerr, E. A. Uehling, Wm. Hewitt, and 
Gus C. Henning, The installation of the memorial and the arrange- 
ment for the dedicatory exercises were made by a committee consist- 
ing of Dr. Alex. C. Humphreys, Chairman, and Messrs. Chas. Wallace 
Hunt, Fred J. Miller, Prof. R. C. Carpenter and J. W. Lieb, Jh 


MEETING IN BOSTON, FEBRUARY 16 
There will be a meeting of engineers in Boston on February 
16 conducted by the American Institute of Electrical knen rs W 
the cooperation of The American Society of Mechanical | nein 
and the Boston Society of Civil Engin ers The meeting 
in the auditorium of the Boston City Club, 9 Beacon St I} 
ject of the meeting 1s Industrial Power, arranged for by the Indust: 


Power Committee of the American Institute of Electrical Engineers 
Five papers will be presented, the authors being Prof. D. C. Jackson 
Mem. Am. Soc. M. E., Charles T. Main, Mem. Am. Soc. M. | 

tobt. S. Hale, Mem. Am. Soc. M. E., Geo. H. Stickney and W. B 
Nye. 


SPRING MEETING, ATLANTIC CITY, MAY 3l-—JUNI! ) 


The Spring Meeting of The American Society of Mec] cal Eng 
neers will be held this year as usual, in addition to the London Mi 
ing which oceurs in July. Atlantie City, N. J.. has been selected 


the Meetings Committee and approved by the Council as the plac 
and the meeting will be held from May 31-June 3 inclusive. The 
headquarters during the meeting will be at Hotel Marlboroug! 


Blenheim 


NEW YORK MEETING, JANUARY 11 


The New York monthly meeting for January drew out a profitabl 
discussion on lubrication. The Society was fortunate in having for 
its guests Dr. C. IF, Mabery Professor of ( hemistry it { se School 
Cleveland and Dr. P. H. Conradson, chief chemist of the Galena- 
Signal Oil Company, Franklin, Pa. Dr. Mabery presented a paper, 
published in this number of The Journal, on Lubrication and Lubri- 
eants. The paper deals largely with laboratory tests in the perform 


ance of which Dr. Mabery has been signally successful and from which 
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he has deduced interesting results both withoils alone, and with oil 
and graphite and water and graphite. 

Following Dr. Mabery’s address, a paper by Prof. F. H. Sibk 
upon Efficiency Tests of Lubricating Oils, published in The Journal 
for November, was read by Dr. Charles E. Luck The di 


was lead hy Dr. Conradson, who sought to show the extent to which 
lal ratory practice n o}yt he ¢ pect to have bea ng on hye aL 

formance of lubricants in actual practice and explained certain practi 
cal considerations that must ( iken into Coul t! iprication 
of differs tvpes of machiner Others w ty | | +} 1j 

cussion were William M. Davis of Boston, Hi Sout! Hart 
ford, Conn., F. R. Low. Dr. D.S. J C. A. Hag ind George 


MEETING OF THE COUNCIL 


\ meeting of the Council was held Tuesday, January 11. in th 
present, Charles Whiting Bake 
Prof. R. C. Carpenter, George M. Bond, Charles Wallace Hunt, Dr 
(lex. C. Humphreys, James Har ft. F. R. Hutton, I. E 
Moultrop, Col. E. D. Meier, Jesse M. Smith, F. W. Taylor and H. G 


STOTT 


rool! ot the S ietyv. There 


j 
j 


and the Secretarv. In the absence of the President. D1 
Humphrevs was chosen Chairman 


read al 


re .iapproved. 


The minutes of the meeting of December 10 wer 
The Se ‘retary announced the foll Wing appointm« nts by the President: 
Kxecutive Committee, Dr. Alex. C. Humphreys, Cha im, Charles 
Whiting Baker, Vice-Chairman, H. L. Gantt, Prof. F. R. Hutton, 
Fr. M. Whyte; Standing Committees: Financ \. M. Waitt. reap- 
pointed; House, H. R. Cobleigh; Library, Alfred Noble; Meetings 
Willis Ek. Hall, reappointed; Membership, Theodore Stebbins; Publi- 
eation, Geo. M. Basford; Research, James Christie, reappointed 
and in place of Dr. Charles B. Dudlev, deceased, Ralph D.Mershon 


Voted: To confirm the executive Committee as nam 


The resignations of Carl S. Dow, W. A. MeFarland and R. Ravmond 
were accepted 
Voted: To approve the action of the Meetings Committee in the 


ippointment of the following sub-committees: on Sugar Machinery 
H. deB. Parsons, Thos. F. Rowland and Dr. D. 8S. Jacobus: 
Machine Shop Practice, L. R. Pomeroy, Prof. Walter Rauten 
strauch and John Parker I[lsley 


‘ al 
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Voted: That the resignations of the Committee on Power Hous« 
Piping be accepted. 

Voted: To accept the invitation of the National Civic Federation 
to this Society, to be represented at the conference in Washington, 
January 17-19. In accordance with a vote of the Council, the Chair- 
man appointed the following Honorary Vice-Presidents: Jesse M. 
Smith, Past-President, Chas. Kirchhoff, A. W. Burchard, E. G. Spils- 
bury, F. M. Whyte and Wm. H. Wiley. 


Voted: To accept the resignations of the Committee on Land and ! 
Building Fund, in accordance with the request of the committee 

Voted: That the Executive Committee be requested to nominat« ' 
to the Council a committee of three or more to take up this work; 
and that such recommendation be presented at the next meeting of 
the Council. 


In accordance with previous discussion by the Council the following 
amendments were formally approved: 

B 23 Che Finance Committee shall consist of five Member \ 
| il] expire 


1e direction of the ¢ 


The term of offic e of one member! of the Committee s 
each Annual Meeting This committee shall, under tl] 





cil, have a supervision of the financial affairs of the Society, including th 
of account. The Committee may cause the accounts of the Soci ty to be audit j 
and approved annually by a chartered or other competent public accountant 
The committee shall hold monthly me etings for the audit of bills and suc} 
business as shall come before it and shall deliver to the Secretary for pre 
tion to the Council at the end of each fiscal year, areport of the financial cor 
tion of the Soci ty for the past year and also shall present therewith a det 
estimate for the probable income and expenditure of the Society for the folloy 
ing twelve months. It shall make recommendations to the Council as to i1 
ments, and, when called upon by the Council, advise upon financial qui 
It shall have charge of the making of all contracts and other obligatior 
pay money in the Society’s work and the ordering of all expenditures ther 
under. 

B25 The Publication Committee shall consist of five Members or Associates 
The term of office of one member shall « xpire at the end of each Annual Meetin 


The Committee shall review all papers and discussions which have been pr 
sented at the meetings, and shall decide what papers or discussions, or ] 

the same shall be print linthe Transactions of the Socic ty. The ¢ ( 
shall have the supervision of the monthly publication of the Society know: 
“The Journal.”” The Committee will be expected to publish ich d 
as will be of assistance to engines or investigators in their work At the end 
of each fiscal year the Committes ill deliver to the Secretary for pre 

to the Council, a detailed report of its work 


On behalf of the Executive Committee, Charles Whiting Baker 
reported that the 8. S. Celtic, sailing July 16, had been selected as the 
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vessel on which the main party attending the Joint Meeting in Eng- 
land would cross. 

[. kK. Moultrop, Chairman of the Committee on Meetings of the 
Society in Boston, reported regarding the joint meeting with the 
American Institute of Electrical Engineers and Boston Society of 
Civil Engineers, to be held January 21, and presented in the name of 
his committee an invitation to members of the Council to be present. 

On motion the meeting adjourned to February 8. 








JOINT MEETING WITH THE INSTITUTION OF MECHAN- 
ICAL ENGINEERS, BIRMINGHAM, ENGLAND, 
JULY 26-29,1910 


The Society has selected as the official steamer for the members 





b 
and their families, the man h twin-se S. S. Celtic of the Whit 
Star Line, which is sehe duled to sail from Ne Yor Sal fay / 
16, 1910, at 2 p.m fe / illinge en route at Queensto 
Holyhead 

In order that we n etain our option of the entire [—( 
AaccoIMMO 12.0? r the ( eC it 
on this steamer 

rl ( Cl rEAMSHII 

The Celtic, 26,904 me tl irgest 
ness of her staterooms and the public apartments, she { 
most desirable of Atlantic steamers. ' 

There is a large variety of passenger accommodatior unong then 
several promenade ana lppe ! menade suites, Col ting ol ed- 
rooms and sitting roon WII private bat and tonet ro is \ 
limited number of singl taterooms or the sole o¢ ipanev ot one 
passenger, may be had nd there are numerous outside and Inside 
( ibins il rte > ) ( ! prol i ‘ ry) ‘ l! 
excelled Opport ithe r rest teamer Cl I I 
games on cleck. 

The Celtic 1s htt i Wit \] Onl wirel : submarine onalng 
apparal is and other 1 i ilety de} 

Lt 

From the regular tari rat of the Ce:itic, the Committee has 
securea tor our members a Pre ection of ten pet ent. except when 
such a rebate would caus e to fall below $97.50, the fixed 
ininimum rate For exam] the rate for room 117 S500 en 
occupied by two perso th the LU per cent 1 ite the pi 


will be $270 for two, or S135 « 
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EARLY DECISION ESSENTIAL 


, 


As our option upon the | eltic’s accommodations is necessarily 
limited because of the great pressure from the general public to leave 
America on this popular ship and date, all who decide to sail should 
communicate promptly with the White Star Line, 9 Broadway, Neu 
Yorl:. where all correspondence should be sent. The decision must 


be made before February 15. 


The meeting \ begin in Birmingham « luesd l », and 
mplete arrangements will be made for landing t itire party 
Sunday. July 24. in Liverpoo!, and conveyance to and reservations in 
it hotei in that, place Monday will be spent Liverpool; on Tuesday 
no ng } ! pe conveyed b* isp train to Birmingham 
" | oecante ] ‘ 1 the lat Y T 
SIT] | 
Side trips in England, on the Contine pa he world, 
ean be arranged through the White St | vi W gladly reply 
oO all inquiries If members will immed naicate their preter- 
ences in this matter, the White Star Line 1 t as learing hous¢ 
tT bring together tl sé wl » 1 \ } ive sll r intentions 


THE RETURN TRIP 


As the rush of return travel from Europe to America always taxes 
all available passenger accomm dations between August 15 and Se p- 
tember 25. members are strongly advised to secure round trip tickets 


’ 


now. For those who desire to return by any oc the following lines, 


namely, White Star Line, American Line, White Star-Dominion, 
Atlantic Transport, Leyland and Red Star Line, the International 
Mercantile Marine Company (which controls them) is pr« pared now 


Ons it re ] la hi Lhe ~ ling QT oc f +} var 
ions al Qu U I i Ul { Various 


to make reserva 


<teamers will be furnished on application to the White Star Lin 
The bookings for European travel are the heaviest in history, and 
failure to reserve return passage immediately may r ult in serious 
neonvenience. Should members desire to return by othe lines, the 
-eturn tickets are interchangeable, but the necessity to reserve 


accommodations now is 1mm pe rative in any Cast 
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As the Society is the guest of the Institution of Mechanical Engi- 
neers, it will be impossible to include in the party gentlemen guests 
The invitation which the Society accepted is extended only to the 
members and their immediate families. 

On the last page will be found a list of members who have already 
signified their intention to attend. 

Correspondence regarding the outgoing passage, reservations, side 
trips, ete., should properly be conducted direct with the White Star 
Line, 9 Broadway, New York. On the other hand the committee will 
be pleased to answer any communications. 

Atex. C. HumpHreys, Chairman 
CHARLES WHITING Baker, Vice Chairman | 
H. L. Gantt > Executive 


F. R. Hutron | Committee 
F. M. WuytTe 


Catvin W. Rice, Secretary. 


ATTENDANCE AT THE JOINT MEETING 


The following members, accompanied by 137 ladies, have signified 
their intention to attend: 
The Pre ide nt 
GEORGE WESTINGHOUSI 
Past-Presidents 
Pror. F. R. Hutrron, Honorary Secretary OBERLIN SMITH JESSE M. SMITH 
AMBROSE SWASEY F. W. Taytor WorcESTER R. WARNER 
Vice-Presidenis 


W. F. M. Goss Cou. E. E. MEIER FE. M. Waytt 


Managers 


H. L. Gantr JAMES HARTNESS 

Treasurer Chairman Membs rship Committee Secretary 
WILLIAM H. WILEY Wiuuis E. Hau Catvin W. Rice 
E. T. Adams William J. Baldwin C. H. Bierbaum 
Edwin H. Ahara S. G. Barnes I’. B. Bigelow 
John G. Aldrich Edward P. Bates Charles W. H. Bloo 
C. J. Angstrom Charles L. Bauer J. H. Bloomberg 
G. Ayres Laurence V. Benet Robert W. Boenig 
Abram T. Baldwir Wm. P. Bettendorf R. P. Bolton 


C. Kemble Baldwin Sydney Bevin Wm. T. Bonner 











George A. Boyde! 
Geo. M. Brill! 
Morgan Brooks 
John Calder 
Henry W. Carter 
David A. 
A. G. Christie 

A. W. Colwell 

Jas. V. V. Colwell 
Frederick N. Connet 
Geo. M. Conway 
Morris LI 


Chapman 


J.C. Cromwe 

F. Daugherty 
Charles Ethan Davis 
IF. W. Dean 

D. de Lancey 

James B. Dillard 
Henry B. Dirks 

W. F. Dixon 

William T. Donnelly 
Walter C. Durfee 

H. Emerson 


H. D. Fisher 

KF. A. Flather 

B. P. Flint 

Kk. H. Foster 
William Fox 
Harry ( Francis 


Lawford H. Fry 

R. W. Fulle: 
Francis E. Galloups 
kt. A. Garratt 
William 
FA 


(,leasol 


(,o0etze 


Geo. | Hallenbeck 
Chester B. Hamilton, Jr. 
J. A. Herrick 

Henry Hess 


Oe 
M. P. Higgins 
Kk. L. Hill 
hos Hil 
Lev (x 

Leigh A 

Dugald C 


Higgins 


llowl 4 
Hunt 


Jac kson 


lewellyn Cooke 
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E. L. Jahnc ke 
Herman G. Jakobsson 
E. H. Jewett 
William J. 
L. H 
J. G. Kingsbury 
Charles Kirchhoff 
Frank B. Klock 

cs. Es Kothny 

H. M. Lane 

Nisbet Latta 

R Kx. LeBlond 
Wilfred Lewis 

J. H. Libbey 

Wm. Lodge 

Charles Longstreth 
F. R. Low 

Robert T. Lozie: 
Walter MacGregor 

H. B. MacFarland 

J. Macfarland 
Robert A. McKe: 
James W McLaughlin 
Charles T. Main 

A. K. Mansfield 
Thos. Marrin 

W. C. Marshall 

R. E. Mathot 

A. V. Matlack 

Geo. Mesta 

] W. Mix 

W. O. Moody 

Robert C. Monteagle 
L. H. Morgan 

R. L. Morgan 

James W. Nelson 
Charles Z. News 

J.G. O'Neil 

Geo. A. Orrok 
Henry 8. Otto 

Wm. F. Parish, J: 

I. A. Park 
J.C. Parker 

F. A. Parkhurst 
( 
( 


Keep 
Kenney 


‘harles H. Parson 
. D. Pettis 

H. Hobart Porter 
Jos. G. 
Phos. C. Pulman 
L. S. Randolph 


Prosser 


E. Howard Reed 


Joseph Reid 


Julian Richmond 


Addison A. 


Righte1 


dé M. Robinson 


J. W. Roe 
W. F. Rogers 
Axel Sahlin 
kK. K 
Thomas H. Savery 
C. H. Schlachter 
Geo. Schuhmann 
Arthur C. Scott 
Alonzo B. See 

E. C. 
C.C 


sancton 


Sickles 
Simpson 
Alton L. Smith 

A. Parker Smith 
Gubert 8S. Smith 
H. F. Smitl 

F. H. Stillman 

C. W. 
E. B. Stone 
oF F 
H. H. Suplee 
Frank H. Taylor 
J. T. Taylor 

I’. W. Teele 

B. L 
F. Thuman 

Edw. D. Ch irston, Jr. 
John T. Tiplady 

F. ck. Town 

H. P. Townsend 

G. R. Tuska 

Willard C. Tyler 

John W. Upp 

l. A. Van Der Willigen 
Edward Van Winkl 

P. V. Verno! 

F. L. O. Wadsworth 
Charles Wald 

Adolph O. Wallichs 
William Watson 

H. H. Westinghouse 
William Wilke 

F. O. Willhofft 

Cc. N Wills 

Robert York 


stone 


Sunstron 


‘] hnompson 


—_ 








ENGINEERS’ DINNER AT BOSTON 


On Friday evening, January 21, upwards of 425 engineers. repre 
sentative of the engin ering prolession as: whole, att naed the adinnet 


at the Hotel Somerset, Bost: given by The American Society of 


Mechanical Engineers, the Boston Society of Civil Engine ina The ) 
Boston branch of the American Institute of Electrical hngineers 
the presidents of these societies, George W tinzhou (;eoree B 
Francisand L. B. Stillwell: to John A. Benzel, president of the Amer 
Can pociety of Civil Engineer nd other distinguished g I \\ 
the attendance was mai from Boston and vicinit f 
representation from New York and a considerable number 
cities. This was the largest and most enthusiastic meeting that the 
Boston engineers have held and it emphasized in an 
Way the cordial relations existing between the different rane! 
the profession and the earnest desire for co6peration. Therew 
ent eight presidents of envi yr societies or institutions. be 
prominent member! Ot mal thers mMmciuding arechitectura Li 
scientific societies closely enti i WITH the WO! ( { Pin 
following is the list of guest | others seated at the head table at 
the dinnet 

C. B. Edwards, chief eng River S B o 
Arthur Warren; A MI. M ger of \\ lf > 
Boston, Ma Lieut-Com. O. G fthe North D Prof. C. F. Alle 
of the Ma chusetts Inst ! g G. A. King N. J 
Water Worl \ I \I 
Technolo Kk. A. Eng \\ P LD 
mond Fitzeg a \\ ( | \ B 
preside \me S ( ng : 
I} pre ( B > Ea I | I N. H 
Harvard U: y, Cl | ( S [.] ( p 
We nghe Pr ( {(m.S 9 C'] I \ L. B.§ 
we Pre el Ameri Ir I Kngit P G r.S 
FH] rd U1 I v5 Je M. § | Pre Am. MI. W. D 
Wrig pre el N. E. S ( ( \ Ss 
(m.Soc.M.] R. ( S ( I ~ 
( r. M Bos \I \] 
Klec. Ill. ¢ | 
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Following the dinner, C. B. Edwards, chief engineer of The Fore 
River Shipbuilding Company, gave a talk, illustr: ' 
slides, on The Main and Auxiliary Machinery of the Blatteship Nort] 
Dakota. This is the new “ Dreadnaught” of the U.S. Navy 


driven of 20,000 tons capacity. Photogra 


turnbine 
phs were thrown on the 
screen of the ship under trial, of the machinery after installation, and 


many detail drawings were shown of the arrange 


ent of the boilers 
machinery and piping 


Prof. Ira N. Hollis of Harvard Unive rsity chairman of th 


commilt- 


‘ 
ee on meetings of the society in Boston, acted astoast master and 
referred to an inquiry made when he came to Boston 17 years ago as 


to why he had removed ‘‘to that remote corner of the country where 
e engineering efforts were hut feeble compared wit! those of the 
West He said thecriticism wastrue geographically but th: 


reat center of engineering, examples of which he 
tanced. He then introduced the next speaker, Mr. Geor 
incis. president of the Boston Society of Civil Engineers. the oldest 
engineering society in America, which has for some time had unde 


cussion thi question of an engineering bi 


This matter, said Mr. Francis. has been considered by a 


the Boston Society of Civil Engineers, but the a le funds at 
t enough to enable this Society to build on its ow: ount Phe 
» at 
OM Mit tee theretore considered the Poss ipltv Ot cooperation wit 
4] ] 7 4+] ] | 4 | + 
ner local societies and with local members of the natiol enyvineel 
ng societies, making the building a headquarters for the city Within 


4 radius ol i mile ~ of Boston abo it 5000 menareeng ced in engineel 


e and architecture and the committee has suggested that such a 


ivgest 
body might well combine and organize a stock company to control 
property Whit h s| ould by Pe home lO! local engines rs and embrace 
ubhouse with restaurant, smoking rooms, sleeping rooms and other 
features. He outlined a plan for carrying out this idea, including 
provision for revenue If it becomes evident, he said, that there is 


real demand for some of the wealth and standing of Boston sufficient 
noney can be raised to carry out the project 
Mr. John A. Benzel, president of the Amerie: 


in Society ol Civil 
engineers, warmly advocated the plan proposed by Mr. Fran 
saving that an engineers’ club could be maintained in a dignified 
form, keeping well within the spirit of the profession, which would 
not only agreeably fill the needs for companionship, but would wider 
the horizon of the different members of the professio1 
The plan was also approved by R. ( : n Sturgis of the Boston 
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Society of Architects and L. B. Stillwell, president of the American 
Institute of Electrical Engineers, who took the occasion also to 
speak happily of the relations existing between mechanical and elec- 
trical engineers and of the need for codperation; and in his remarks 
he further paid a tribute to Mr. Westinghouse saying that for 40 years 
during which there has been so tremendous a development of indus- 
tries, he has stood in the very forefront. It has not been a matter of 
financial results, merely but of a multitude of inventions promoting 
the comfort of society and protecting it against dangers resulting 
from new engineering developments. 

At the close of the meeting, Prof. D. C. Jackson made a motion 
seconded by I. E Moultrop and C. E. Clark, to the effect that a 
joint committee be appointed to consider the matter of rasing funds 
and making plans for the erection of an engineering building and 
clubhouse in Boston. 

Following the speech of Mr. Stillwell, Hon. Charles Francis Adams 
said a few words of appreciation of Mr. Westinghouse, his intimat: 
friend, after which Mr. Westinghouse was introduced and given a 
very hearty weleome, the audience rising. An abstract of Mh) 
Westinghouse’s remarks is given below. 

The committee having charge of this successful event consisted 
of Prof. Ira N. Hollis, chairman; Prof. Edward F. Miller and J. H 
Libbey for the Mechanical Engineers; H. F. Bryant and F. H. Fay for 
the Boston Society of Civil Engineers and N.J Neall and J. F. Vaughan 


for the Electrical Engineers. 


ADDRESS BY GEORGE WESTINGHOUSE 


It seems fitting and logical that we should encourage closer and 
more intimate relations among all engineering societies, in order that 
we may benefit from the power and influence which comes from com- 
bined efforts, and by working on broad, generous lines cause individual 
and professional prejudice to give way to that healthful condition of 
mind so necessary to correct conceptions and actions. 

For many years the tendencies have been toward large and power- 
ful railway and industrial combinations and their constant skilful 
development. The very magnitude of these, with the evil practices 
so frequently disclosed, has so aroused the public that there is a 
fixed determination to establish an exacting governmental contro! 
of practically all forms of corporation in order that competition may 
be encouraged and not stifled, but seemingly without due regard to 





- 
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the real objects in view, viz., the securing of the best public service 
in all forms; the best foods and goods for our daily needs; the greatest 
possible comfort to the masses; and as great freedom as_ possible 
from those restrictions which hinder rather than promote honest 
endeavors. 

Fortunately there are indications, of which this gathering is one 
of many, that the great leaders in our affairs (as witness the meetings 
of the Governors of numerous States now being held in Washington 
are alive to the importance of the regulation of legislation and the 
creation of sentiments which will bring business men to their senses 

The engineering societies, by like joint action, have it in their power 
to do much to better conditions Probably there is no better way for 
them to do so than to show, from their knowledge and experience 
that unrequlated comnetition and rivalry in business have established 
conditions which have made our costs greater and rendered ideal 


conditions in industrial engineering matters most difficult of realiza- 


tion 

To make this clear, I need only call attention to the effects of this 
unregulated competition in one great industry the electrical 
which has grown up in less than twenty-five years. No user of elec- 


trical apparatus can fail to eppreciate the advantage if when some 
repair part was needed certain standards had been followed, but it is 


lamentable fact that with the single exception of uniform bases for 


‘ | ’ |. there are n rr ically andard 
neandescent lamps, there are how practically no stanaaras 


To illustrate the points I have tried to bring to your attention, I 


quote as follows from a letter on this subject 
l'« l the gro hin the number of motor ratings require ) co 
pared to earlier days when sixty ratings sufficed, a summary is given 
t} tors manufactured by the com 1 which I am connected l 
? jim te ly i ¢ 4} } [ } \ i ne e motor! 
regularly manufactured and no special motors are includ 
For direct current, 55 frames are used giving 1600 ratings 
For alternating current, 80 frames are used giving 1950 ratings 
Or a total of 135 frames are used giving 3550 ratings 
Practically anyone of these may be furnished in three types: (a) shaft 
horizontal, (d) shaft vertical with counter shaft bracket and bearings 
mounted on the frame This makes a total of three times 3550, or something 
10,000 different motors available In spite of this, there is a constant and 
nereasing demand for special motors. In the past year approximately 10,000 
estimates have been made on specia! motors under 200 h.p.. even though the 
greatest effort has been made to divert all inquiries to our regular lines of 


motors. 
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Many of thes special estimates were necessarv becat 


customer wanted a motor having the same charactet 
by some other manufacturer. Our standard motor n 
one ol the following character Stic a Horse power or mm 
sions of base; c Overall dimensio1 Height from bass 
e Weight: f Method of lubrication » Size of shaft; A Pert 
This demand for special apparatu places a heavy rdetr 
turer The purchaser also suffers be e of increast ost 
(Consideration of the above at ren il review « 
conclusion that the benefits tl fron lar i 
compensate tol the work ind expense ! yuire linn Lt ng the 
While these particulars relate OnLS to a part of r 
one larg company, If must not be forgotten tI 
hundred others manutacturing qul alent line ( 
each maker | as his own patterns and cl Signs, SO that 
there are fifty or more thousands of needl 
which have added many millions of dollars to the im 
made in installations of electrical machinery 
[ have lone heli ved ind hay Irged upon 1 
fourteen vears during which the two large electrical 
had tl e joint Ist by ra license agreement Cl 
patents relating to them busin at by codperation 


1 
the use of the same 


ment of apparatus, hy 


of engineering and manutacturing pa 


the very best of all kinds of electrical mac 


that the products of the two co npanies eould 


able not only tO the icy intavge ot purchasel i] 
apparatus, but also to the advantage ot tl! CO 
Other views have prevailed, however, and there | 


lated competition which has n 
poorest of all in the matter of profit 
There are many here who know of the ec 
tion of different gages for railways, 
involving enormous expense to 
tave of having adopt 1a stan lard 
more powerful neighbors. Unles 


future, by those who hs 


ivi foresight. we 


difficult. condition to meet, due 


] 


, establishing 


d from t 
icTion 
shall so 
] 

ye) cle 


systems for the electrificati of our main railways 
tain that a system capal le o ersal use should be 
near future so that an electric locomotive or car Of 01 


operate upon all other lines 
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By a combined effort of all of the engineering societies, with the 


financial support of all manufacturers, who would be largely benefited 


and could well afford to pay in pro rata amounts the expense of a well- 


} 


equipped and officered bureau of standardization, it seems to me sucl 


] { 


hureau could be established, and could work a reform of incal- 


al 

] ] . 2 > | . { ‘ 
eulable value in our present practice thus forestalling governmental 
activity In this direction. 

Che public needs no further incitement to e regulation of suc! 
matters by the Government. What is needed is such wise coope! 
tion on the part of the large interests involve land such ta considera- 
tion ot the pul rights, aS may stay ! irt] er governiie ntal action and 








GENERAL NOTES 

LUNCHEON TO CHARLES KIRCHHOF! 
Mr. Charles Kirchhoff, Mem.Am.Soc.M.E., recs ntly retired as Editor 
of The Iron Age after a career of marked success in technical journal- 
lism for a period of thirty years, was tendered a luncheon at the Eng 
neers’ Club, New York, on Sunday afternoon, January 16, by a larg 
number of engineers and personal friends. Mr. Kirchhoff will take 
a much deserved rest which will begin with a West Indian cruise; and 

while the immediate purpose of the gathering was to wish him 
pleasurable voyage it was in reality an outward expression of thi 
esteem in which he is held by his many friends and a recognition of 

his high accomplishments in his chosen field of professional work. 
The luncheon was arranged by Philip T. Dodge, president of the 
Kngineers’ Club; T. C. Martin, Chairman Executive Committe¢ 
Museum of Safety and Sanitation; E. C. Brown, past-president 
\merican Trade Press Association; Joseph Struthers, assistant 


tary, American Institute of Mining Engineers: Theodore Dwight 
secretary of committee. President Dodge presided at the luncheon 


SOPCTs 


Mr. Geo. W. Cope, the present editor of the Iron Age, spoke from 
an association of more than a quarter of a century with Mr. Kirchhoff, 
paying him a personal tribute and speaking of his quick perception of 
the bearing of new developments in commercial or technical prog 
and of his ability to inspire 


hose around Nim with tresh zeal and inte 


est in their work. He pre sented to Mr. Kirchhoff from his former 
associates a French bronze statute by Picault, entitled “ La Source du 
Pactole. ”’ A figure typifiying tl e < nginee! holding diy iders and ham 
mer is pouring from an earthern jar a stream representative of the River 


Pas . , ° ee . _— 
of Pactolus, famed for the gold carried in its sands The bronze was 


given as emblematical of the effective way in which its 1 


recipient, 


through his prot ssion as engineer and editor, had contributed to th 
material benefit of those who had come under the influ 


| lehce¢ Ol } s 


publication in which is re cord cl the product ol his life’s work 
Among those who spoke was John Fritz of Bethlehem, Pa., Hor 


Mem.Am.Soc.M.E., who, in spite of his advancing years came to 
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pay his respects He expressed his high appreciation of the part 
contributed by Mr. Kirchhoff to the American iron trade In the 
1840’s, pigiron production in the United States was less than 300,000 
tons. In a recent year 27,000,000 tons was passed and now the 
country is producing at the rate of 32,000,000 toms a year. As 
editor of The [ron Age Mr. Kirchhoff had commented on deve lopments 
in the industry year after year, described the best practice, analyzed 
the statistics of production, kept all in the industry informed as 
to the work of mechanical, metallurgica!l and electrical engineers in 
this country and abroad. 

Many letters of appreciation were received from friends unable to 
attend Among those read were letters from Andrew Carnevie, 
Hon.Mem.Am.Soc.M.E.; Ambrose Swasey, Past-President Am.Sov 
M.E.; Chas. Whiting Baker, Vice-President Am.Soc.M.E.; Prof. 
Henry M. Howe; John Hays Hammond; John W. Lieb, Jr.; Mem. 
Am.Soc.M.E.; Robt. W. Hunt, Past-President Am.Soc.M.E. and 
Hon. William H. Wiley, Treasurer Am.Soc.M.E. 

The following members of The American Society of Mechanical 
IKngineers were in attendance: Ed. A. Uehling; Henry R. Towne; 
J. Waldo Smith; C. H. Zehnder; Colin C. Simpson; C. M. Wales; 
Henry D. Hibbard; F. A. Halsey; Wm. Schwanhausser; H. R. Cob- 
leigh; J. M. Sherrerd; Albert W. Jacobi; W. L. Saunders; E. G. 
Spilsbury; Jesse M. Smith; W. H. Taylor; W. W. Macon; J. E. 
Denton; Walter Wood; John Fritz; Calvin W. Rice; H. F. J. Porter; 
S. 5. Webber; Alex. C. Humphreys; Theo. Stebbins; W. H. Fletcher; 
Col. E. D. Meier; H. H. Suplee; Dr. Richard Moldenke 


WORCESTER ECONOMICS CLUI 


\t the fortieth annual meeting of the Worcester Economie Club, 
held January 13, at Worcester, Mass., Calvin W. Rice, Secretary, 
made an address on the topic of the evening, The Conservation of 
Natural Resources. He said in part: 


Natural resources are essentially national resources, hence a subject per- 
taining to our national welfare should enlist the interest of every citizen. 

Our natural resources are of two general classes, those « apable of rene wal, 
such as forests and those which may not be re plenished, such as the minerals. 
Obviously the intelligent use of the latter is to make them go as far as they will, 
improving each year as we do in our methods. 

We cannot proceed much further now without realizing that in the use of 
these resources we must recognize that each of us is a member of society, 
and that, after all, the fundamental problem is that of the individual versus 
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society. Where the political stops and the ethical begins, unnecessarily com- 
plicates the discussion, and I will not attempt it. Suffice to say, the indi- 
vidual may in the long run succeed only as the community succeeds; therefore 


these two phases of the question may be considered toge ther 


Mr. Rice was followed by Dr. George F. Swain, Mem.Am.Soc.M.E 
professor of civil engineering at Harvard University, who argued that 
community rights must prevail over individual rights on conserva- 
tion or the purpose of good government would be defeated. He gave 
statistics to prove the advantage of centralization of power com 
panies over small companies. 

Hon. Harvey N. Shepard represented the Appalachian Mountain 
Club and plead for conservation of the forests, with particular rel- 
erence tothe White Mountain conservation. He claimed that cutting 
the forests tended to fill the rivers with silt. 

About 275 gvuests were 1n attendance at the meeting, which followed 


a dinner given by the Club. 


FUNERAL OF STEPHEN W. BALDWIN 


Honorary Vice-Presidents, appointed to represent the Soci ty al 
the funeral of Stephen W. Baldwin, were George H. Barrus, Prot! 
I. N. Hollis, Chas. T. Main, I. E. Moultrop, Dr. C.J.H. Woodbury 


STODENT BRANCHES 


The first regular meeting of the recently organiz d Student Branch 
of the Unive rsity of Wisconsin, held January 13, was addressed by 
Dean Goss of Purdue University. The officers of the Association ar 
Prof. C. C. Thomas, Mem. Am. Soc. M. E., Honorary Chairman: 
R. N. Trane, Chairman; E. L. Kastler, Vice-Chairman: G. A. Glick 
Secretary; J. S. Langwill, Assistant Secretary; R. A. Reudenbusch 
Treasurer. <A copy of the constitution has been received by thi 
Society and placed on file. 

The Stanford Mechanical Engineering Society of Stanford Univer- 
holds bi-weekly meetings and during the past semester there have 
by J.B. Bubb, The Hydroelectric 
on the Stanilaus River by E. A. Rogers, The Mechanics of the Aéro- 
plane by Prof. W. F. Durand. Mem. Am. Soc. M. E., and the Electric 
Locomotive vs. the Steam Locomotive by Prof. 8. B. Charters, among 
others. The officers of the so lety are Prof. W. F. Durand, Honorary 
Chairman; IX. A. Rogers, President; A. F. Meston, Vice-President; 
H. C. Warren, Secretary-Treasurer. 


SIT) 


been papers on Grounding Dev ices 























OTHER SOCIETIES 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
The American Society of Civil Engineers held its 57th annual 
meeting, commencing January 19, 1910, in the Society House in 
New York. The officers elected for the ensuing year were: President 
John A. Bensel, New York; Vice-Presidents, J. T. Fanning, Minnea- 
polis, Minn., Hunter McDonald, Nashville, Tenn.; Treasurer, Joseph 
MI. Knap, New York; Directors, Wm. KE. Belknap and Horace Loomis 
of New York, Geo. A. Kimball, Boston, Percival Roberts, Jr., Mem 
Am.Soc.M.E., Philadelphia, Chas. F. Loweth, Chicago, Arthur D 


In addition to the business sessions, the program included excur- 


sions to the new terminal station of the Pennsylvania Railroad of 
New York ¢ It\ and to the Ashokan Reservoir of the Board of Water 
Supply, New York On Thursday evening, Walter MeCulloh, con- 
sulting engineer of the State Water Supply Commission of New York, 
gave a lecture on the Conservation of the Water Resources of New 
York State. 


AMERICAN INSTITUTE OF MINING ENGINEERS 


The spring meeting of the American Institute of Mining J negineers 


will be held at Pittsburg, Pa., Tuesday March 1 to Saturday March 5 
with headquarters at the Hotel Shanley Phi will e larg 

metallurgical meeting and members of Th American Society ol! 
Mechanical Engineers will be welco | to its sessions Invitation 
cards may be had upon application to the Seere tary of the Institute 


at 29 Wi =T 29th Street. N¢ W York. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


At the meeting of the American Institute of Electrical Engineers 
on January 14, Prof. W. 8. Franklin and Stanley S. Seyfert of Lehigh 
University pre sented a& paper on The Space Keconomy of the Single- 
Phase Series Motor. The annual! dinnet 


of the Institute will be 








22 SOCIETY AFFAIRS 


held at the Hotel Astor on Thursday evening, February 24, with 
Prof. Elihu Thomson, who has been awarded the first Edison Me dal, 
as the guest of honor. 

At the December meeting of the Board of Directors of the Institute 
74 Associate members were elected and 66 Students enrolled, while 
in January 88 Associates and 67 Students were received. The 1910 
Year Book has just been issued. 


INTERNATIONAL ASSOCIATION OF REFRIGERATION 


At a meeting of the Council of the International Association of 
{efrigeration, held in Paris, December 3, 1909, Gardner T. Voorhees, 
Mem.Am.Soc.M.E., was elected a member of the Council, in plac 
Thos. 8. McPheeter, deceased, to serve until the meeting of the Sec- 
ond International Congress at Vienna. 

It was announced that the Vienna Congress would be held in the 
University Buildings from October 6-11, 1910, enabling the visitors 


to be present at the hunting and sporting exhibitions 


WESTERN SOCIETY OF ENGINEERS 


The annual meeting and dinner of the Western Society of Engineers 
was held January 12, 1910 at the University of Chicago. Bernard 
EK. Sunny, president of the Chicago Telephone Company, made th« 
principal address of the evening, on The Engineering of Chicago. Mr. 
Sunny outlined the various broad plans for the development of 
public utilities and municipal improvements in Chicago proposed 
during the last two or three years, embracing sewers and a high- 
pressure water system for the central business district, the steam 
railway terminals of Chicago, plans of the Board of Local [m 
provements for replacing pavements im the business district, 
deep waterways, harbors and subways. The ‘‘Chicago Plan”’ pre- 
pared by the Commercial Club of Chicago, was also given extended 
consideration, and Mr. Sunny suggested that a board of engineers be 
created to compile the necessary engineering data relative to such 
a plan. 

NEW ENGLAND WATER WORKS ASSOCIATION 


One hundred and fifty members and guests attended the annual 
meeting of the New England Water Works Association held at 
the Hotel Brunswick, Boston, Mass., on January 12, 1910. Papers 
were presented on Governmental Policy in Relation to Water Power 
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by Marshall O. Leighton, discussed by Dugald C. Jackson, Mem. 
\m.Soc.M.E., Geo. F. Swain, Mem.Am.Soc.M.E., and Dwight 
Porter; and on the Maidstone Ty phoid Kpidemie, by Wm. T. Mason, 
discussed by Robert 8. Weston. Geo. A. King was elected president 
and Willard Kent, Secretary. 








NECROLOGY 


; > = — 
Horace Pee, Pre 14ent oft the Societ 


City on December 14, 1909. 


v in 1888, died in New York 


He Was born in Philade Iphia an Latter the ul> ial el iSSICal al d mathe- 
matical education of the private school entered the shons of I. P 
Morris. Thence passing to Neafie & Levy, and the National Armor 
and Shipbuilding Co., at Camden, and Geo. W. Snvder of Pottsville. 
he entered on his best known life-work with William Cramp & Sons 

He rose here to be designer and superinte nding engineer (in 1879 
designing vessels and machinery of greatly improved construction and 
performance, introducing improved methods of work and standards in 


that oreat establishment, and siving to the United States a shiy 


building plant ot capacity and qu lity to compare favorably with the 
products of the Clyde and New astle It was ul 
that the United States Navy contracts for the first vessels of what 
was then called the “New Nav’ of the United States”? were tak n 
and the big ships of the American Line at that day bore his impré ss. 


It was at the zenith of this busy period, when he was confessedly 


the leader in his field, that the presidency of the Society was placed 
in his hands. He presided at the Nashville and Scranton meetings 
of 18SS8. 


The following vear it becam 


irent that avenues of professional 
advancement would not open furt! er for him in Philad Ip] ia, so that 
he came to New York with the honors thick upon him won from his 
busy vears. He became at once consulting engineer for the Newnort 
News Steamship and Dry Dock Company, and was the host of the 


Societ on his VISIT TO that plant at the Ri | rnond meeting of LS9O 


AMG iin i 
He was supe rintending ngineer [ol the Southern Pacific Compa: 
and the Pacific Mail Steam Ship Co superintendent for the Cromwell 


Steam Ship ¢ o., and in his private practice as a marine engineer and 


naval architect he designed and prepared specifications for many 
yachts and commercial vessels. Some of his improvements in hull 


and machinery are in international us 
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Mr. See was adjutant of the Twentieth Regiment of the National 
Guard of Pennsylvania during the riots of 1877, and later Captain 
of the First Pennsylvania Regiment. Besick Ss various business and 
social connections, he was a member of the American Sor lety ol 
Naval Architects and Marine Engineers, of the Institute of Naval 
Architects of Great Britain, as well as of the Northeast Coast Insti- 
tute of Engineers and Shipbuilders, and the American Geographical 
Society; associate member of the American Society of Naval Engineers 
and the United States Naval Institute; and fellow of the American 
Association for the Advanceraent of Science 

He contributed a paper on the method he introduced for producing 
true crank shafts for multiple-cylinder engines' his presidential address 


was a discussion of manual training and methods of 


nstruction for 
technical work 


STEPHEN WARNER BALDWIN 


In the death of Mr. Baldwin there has passed awia\ another of the 
notable figures in the engineering history of the United States. He 
belonged to the era of practical training which brought forward so 
many gifted men in the nineteenth century, and to take part in the 
active deve lopm nts following the Civil War. 

He was born in Baldwinsville, N. Y., Fe bruary 1, 1833, and received 
his early education in Homer in that state. He entered the Lawrence 
Machine Shops al Lawrence, \Lass.., is ali 


late John of Hoadle \ dividing his three 


apprentice under the 
vears between the machine 
shop, forge, boiler shop, and drawing-room. The admiration he felt 
for Mr. Hoadley lasted all through his life, and on the death of his 
old chief, both out of affection and out of sentiment, Mr. Baldwin 
was active in buying from the Hoadley estate a large amount of expert 


apparatus, which was mad a gift to the Society. Mr. Baldwin 


worked with Mr. Hoadley on his single-valve automatic engines and 
on his portable or larm engines from this experience he always 
had a strong interest in the development of agricultural machinery 

‘ 


for the West. 

He later became manager of the ¢ lipper Mowing Machine Works 
at Yonkers, N. Y., and was associated with the Johnson [ron Works 
at Spuyten Duyvil, N. Y., improving the machines of both of thes 


companies with his own Inve ntions. He soon became one of the promi- 
lrransactions, Vol. 7, p. 521 
lransactions Vol. 8 p. 349 Some of tl 


ls apparatus remains in the posses 
sion of the Soci ty as museum 


specimens. Other units have been sold and 
loaned where thay could be made useful. 
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nent mechanical engineers in the field of manufacture of steel and was 
president of the Spaulding & Jennings Co. But he will be princi- 
pally remembered as the New York representative and agent for so 
many busy and successful years for the Pennsylvania Steel Company 
and the Maryland Steel Company. He remained with these com- 
panies until 1904 when he was retired, but was an honored adviser 
until his death. 

Mr. Baldwin was intensely interested in the problems of education 
for the young engineer. When Milton P. Higgins proposed his 
scheme of half-time schools in which lads were to work at books for 
half the day and in the shop atmosphere for the other half, Mr. 
Baldwin’s interest was not alone because the projector had been a 
fellow apprentice at Lawrence, but because he believed the idea to 
be sound. The Artisan School of Syracuse, in which his friend Prof. 
John E. Sweet is so important a factor, was also near his heart 

Mr. Baldwin was early brought into active relations with the Society 
He served on early nominating committees, was made Manager for 
the term 1887-1890 and Vice-President for 1890-1892, serving five 
continuous and important years on the Council. But his greatest 
service was as Chairman of the finance committee with control over 
the budget of each year. He was successively re-appointed fourteen 
times, and his service ceased only with the changes in constitution 
and by -laws in 1904. He was a member of the Council’s Committee 
which bravely faced the problem of the purchase of No. 12 West 
dist Street, in 1890, when the Society had no capital to invest In 
such a great undertaking, except the earnest purpose of those 
members whom the secretary of that date had stimulated to the 
point of venturesomeness. The bonds issued as a part of the 
financial scheme were all redeemed and the second mortgage paid off 
within the period of Mr. Baldwin’s activity. He worked very hard 
for two winters over a plan to develop meetings of the Junior members 
of the Society for their common advantage. The monthly meetings 
of the Society in different cities are an heritage from those efforts. 

Mr. Baldwin was a sound and straight thinker, a man of great 
power of application, an analytical reasoner, a diligent and pains 
taking worker. Tall and commanding of figure, he had the grace, 
refinement and broad culture of the scholar. His inventive mind was 
always at work, adding labor-saving devices as well as improvements 
to whatever interested him, and his pleasing personality intensified 
the impression of good fellowship by which he put every one at ease 
He inspired such confidence in his integrity that he was constantly, 
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sought as an adviser. He was at one time a member of the American 
Society of Civil Engineers and of the American Institute of Mining 
Engineers. He was very active also with his friend J. F. Holloway in 
the buildimg up of the Engineers Club, and was one of its four honor- 
ary members. 

Mr. Baldwin died at the home of his daughter on January 5, 1910, 
after several years of physical weakness, although of clear mental 
eapacity, and a personality active in the davs of the up-building of the 


Society has gone to his reward. 


CHARLES B. DUDLEY 


Dr. Charles B. Dudley died at his home in Altoona,Pa., on Decem- 
ber 21,1909. He was born July 14, 1842, at Oxford, Chenango Co., 
New York, where he received his early education. In 1862 he enlisted 
as a private soldier in the 114th New York Volunteers and fought in 
seven battles, finally receiving a severe wound at the battle of Opequan 
Creek in 1864. Returning from the war in 1865, he prepared at the 
Oxford Academy and Collegiate Institute to enter Yale, from which 
he received the degree of A. B. in 1871; and in 1874, the degree of 
Ph.D. His graduation thesis, On Lithium and a Glass made with 
Lithium was published in full abstract in the Proceedings of the 
American Association for the Advancement of Science 

The following year he became assistant to Dr. George F. Barker, 
Professor of Physics at the University of Pennsylvania, and during 
this time published in the Franklin Institute Journal some transla- 
tions of German technical papers. After a month spent as teacher 
of sciences at Riverview Military Academy, Poughkeepsie, me. Bn 
in November 1875 he went to Altoona to take up his life work as chem- 
ist of the Pennsylvania Railroad. 

When Dr. Dudley entered upon his new task, no railroad had a 
chemist as a regular emplovee, although many had occasional chemical 
work done, and the whole subject of the relation between scientific 
knowledge and its practical use by railroads was in a very chaotic 
state. It would not be possible to enumerate the special investiga- 
tions and studies leading to modifications of practices in daily use on 
railroads which have been considered since that time by the experi- 
mental department at Altoona, for the chemical part of which Dr 
Dudley was responsible. That which attracted the most wick 
spread attention, perhaps, was the study of steel rails, nade in thi 


early eighties, which gave the steel-maker as never before a view of 
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his product from the standpoint of the consumer and forced upon him 
a study of it not only for immediate output but also with an eye to 
the demands which service would make upon it 

Another very important line of work has been the making of specifi- 


cations, perhaps the most exacting and time -CONnSUMINNE undertaken 


Investigations have been made furthermore, into the questions of 
ventilation, car lighting, steam heating of ears, disinfectants ist 
iron for car wheels and other in portant uses, paints Ong-COntInN ad 
tests on bearing metals, analyses of coals, water s Ipphed Hoth Tor 


boiler use and drinking, and explosives 
Dr. Dudley has been abroad on three important commissi 

ISS6 to study oil burning on locomotives in Russia, in 1900 «as 
delegate to the International Railway ¢ ongress In France, and in 1909 
as a delegate to the Convention of the International Society for Test 
ing Materials in Denmark. He had been vice-president of the A 

can Institute of Mining Engineers, and twice president of the Amer 


can Chemical Society. At the time of his death h Vas pre 

the International Society for Testing Materials, as well as of th 
Bureau of Explosives of the American Railway Associatio1 He was 
a member Oo} the Icnelish, French and German { | i societl 
of the Iron and Steel Institute of Great Britain: of the Verein ieu 


scher Eisenhiittenleute; the American Society of Civil Engineers: the 
American Institute of Electrical Engineers: and social clu n Phila 
delphia Washington and New York. He w: i » much interested 
in the Altoona Mechanists’ Library 


Dr. Dudley was a member of the Research Committee of the So 


William Metealf was born at Pittsburg, Pa., September 3. 1838 


and educated there and at the Rensselaer Polytechni nstitute ron 


which he was graduated in 1858. Immediately after graduation he 
went into the employ of the | Pitt foundry is draltsman and alte 
wards as superintendent, and later joint proprietor. One of his chief 
duties as superintendent was the casting of mortars, shells and eu 
for the United States Government during the Civil Wan bie 
when the largest cast-iron guns ever made were being cast at tl 


foundry. 
Soon atter the close of the Wal Mr. Mi tealf ho wht Al hnterest 
in the firm of Miller, Barr & Parkin, later Miller, Metealf & Parkin 


and after incorporation In ISS9 known as the Crescent Steel Company 
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This company engaged in the manufacture of fine steel. In 1895, 
Mr. Metealf retired from the Crescent Steel Company and in 1897 
organized the sraeburn Steel Company, of which he was principal 
stockholder and president at the time of his death, December 
1909. His book, Steel, a Manual for Steel Users, 
authority 


5 
is r gard d as an 

Mr. Metcalf was a member and one-time president of the American 
Society of Civil Engineers and the American Institute of Mining 
engineers, and first president of the Engineers’ Society of Western 
Pennsylvania. He had served as vice-president of the American Iron 
and Steel Association, and was a member of the Institution of Civil 
engineers of Great Britain. In addition he was a member of th 
Duquesne Club of Pittsburg, and the Century Association and Engi- 
neers’ Club of New York, and was actively engaged in hospital 
and charity work. He was appointed by the United States Govern 
nent one of seven appraise 1s for the condemnation of the property 
and franchise of the Monongahela Navigation Company, in March 
1897 

Mr. Metealf entered the Society in 1SSO and was its vice-president 
from 1882 to LSS4 








PERSONALS 


Geo. M. Brill and Horace C. Gardner have formed a partnership under the 
name of Brill & Gardner, continuing the engineering and architectural practice 
heretofore conducted by Mr. Brill. Mr. Gardner was formerly manager of the 
construction and mechanical departments of Swift & Co The offices w ne 


in the Marquette Building, Chicago, III. 


J. Ansel Brooks delivered an illustrated lecture on Aerial Navigation at th 
January 11 meeting of the Brown University Engineering Society, former 
known as the Brown University Society of Civil Engineers 


Prof R. C. Carpenter and FE. H. Faile announce a partnership for the practice 


of engineering, with office at 68 William Street, New York This change 
not prevent the continuation of his duties at Cornell University by Prof 
Carpenter, who will take up his work of instruction again at the expiration « 
his pre sent year’s leave of absence fromthe U1 versity Mr. I ev forme! 


associated with the City Investing Company, New York 


eh, &- Dinkey has been made imember of the board of trustees of the { il egie 
Library, Pittsburg, Pa 


George W. Dunham has severed his connections with the Hudson Motor Car 


Company, ind is now oc upying the position of vice-president and co! liting 


t ‘ = 
1 


engineer, with the Chalmers-Detroit Motor Company, Detroit, Mich 


Wm. Wood Estes, of Providence, R. I., has taken a position with th 


engineer of the Rhode Island (¢ 


Edwin J Haddock has given ip his office in Columbu 2 to cept a pr : 
tion with the Tennessee Coal, Iron and tailroad Company as mecnanica 


and structural engineer in the coal mining department 


Sir R. A. Hadfield has been elected a vice-president of the Faraday Societ 
of London. for the next sessior 1909-1910. 


John T. Horton, formerly manager of the Dobbie Foundry and Machine 
Company, New York, has opened an engineering office at 95 Liberty Street 
New York, specializing on machinery and appliances for hoisting and handlin 
material and contractor’s equipment 

Frederick H. Keyes, formerly general manager of the Robb-Mumford Boiler 
Company, has associated himself with Messrs. Timothy W. Sprague, Henry 
1) Jackson and others, to conduct a gene ral consulting engineering practice 


in New Y ork. 
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Walter Laidlaw, originally identified with the Laidlaw-Dunn-Gordon Co., 
Cincinnati, O., and general manager of the Snow Steam Pump Works, Buffalo 
N. Y.. is hereafter to be located at the New York office of the International 
Steam Pump Co. 

J. W Lieb, Jr , Was elected vice-presiade nt of the National Society for the 
Promotion of Industrial Education at its annual convention at Milwaukee 
December 2-4, 1909 


Walter M. McFarland, acting vice-president of the Westinghouse Electric 
and Manufacturing Company, East Pittsburg, Pa., has resigned to engage In 


ther business 


\W K. Millholland. until recently secretary ol the international Machine 


lool Company, Indi inapolis, Ind . has formed the W. kh Millholland Machine 


Company, Indianapolis, of which he is president. 


Charles E. Rogers has become connected with the Johannesburg, South 
\frica, office of Fraser & Chalmers, Ltd. Until recently he was associated with 
the Melbourne, Australia, office. 


L. H. Thullen, who has conducted a consulting practice in electrical enginee! 
ng in New York, has recently accepted the position ol chief engineer wW ith the 


lriumph Electric Company, Cincinnati, O. 


W. R. Warner presented a paper on Egypt and the Pyramids at the January 


11 meeting of the Cleveland Engineering Society. 


Karl Wheele: has resigned his position as director of the department of elec- 
trical and mechanical engineering, Engineer School, United States Army, to 
become electrical and mechanical engineer Ol the Electri Speedometelr and 


Dynamometer Manufacturing Company, 1317-1319 New York Ave., Washing- 
ton, D. ¢ 
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1870, which was considered very unfair to the engineer corps, men- 
tions that, in consequence of this order, a number of the brightest 
men in the corps resigned, among them Dr. Thurston. It has been 
my observation that the participants in an up-hill fight are drawn 
more closely together than those whose association is always on the 
winning side. It was doubtless Dr. Thurston’s keen recollection of the 
lack of recognition which he had received while an enginee! in the 
Navy, that made him so willing to help those who were still in the 
service in their efforts for a proper recognition and consideration of 
engineering and its exponents. 

It has been my desire as a naval engineet! and one whose whole life 
has been spent in the naval service, to voice, in behalf of myst lf and 
my colleagues who were and are engineers in the Navy, our admira- 
tion for the friend who, during his own short naval career, did so 
much to add to the reputation of the enginee! corps, and by his 
prominence as an engineer all through his life reflected the highest 


redit upon naval engineering. 


DR. THURSTON AT STEVENS INSTITUTE O| 
TECHNOLOGY 


By Cou. E. A. STEVENS 


Member of the Society, Trustee and Treasurer, Stevens I 


Thurston’s work at Stevens can be divided into two parts: on the 
one hand his general work as an engineer, including his well known 
contributions to the literature of engineering and the researches on 
which they rested, and on the other his share in the deve lopmi nt ol 
the work of the Institute and the influence of his personality on his 
fellow instructors and the undergraduates. 

\s to the first part I can say but little in the time assigned. The 
history of mechanical engineering in the United States will always 
bear witness to his ability, to his untiring energy and to the liberality 
with which he freely gave to his beloved profession all that his ripe 
experience and trained observation could TIVE 

Whatever may have been the value of his other work while at 
Stevens, none of it Surpasses, O1 [ may say equals In importance: , his 
share in the d velopment of the system ol instruction and the influence 
of his personality and of his standard of professional ethies on those 


with whom he was there thrown into contact 


lorty years ago the American mechanical engineer was mainly 
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| 


the product of the shop and the engine room with such self-teachin 
as could be gathered in th leisure hours of a DUS\ life ot hard work 
Most engineers of that day would admit that draughting and math 
matics could be taught in schools, but claimed that s ich traiping 
would produce draughtsmen and mathematicians. not engineers. men 


who would be of less value in practical work than the lad of the sam« 


age who had spent his time in the Shop; that the school-bred man 
would need several vears ot hard work LO KI ock the s nool-taugnt 
nonsense out of his head, always granting that he had not bee 


irretrievably ruined by his scholastic training 

Such was the general, even if not the unanimous mind of the pro- 
fession when He nry Morton gathers d around himself SIX men, Who 
with him were to form the faculty of the first American school wholl 


devoted to the teaching of mechanical engineering. Scientist and 


1 . 1 " ° 
scholar as he was, Morton appreciated the gravity and importance 


of the task set him and selected his fellow members of the tacuity 


with a care and judgment amply justified in the result. Of thes 
men, eminent as they were, Thurston was thi one on whol ( 

the practical teaching of engineering. The others must ha 

and unquestionably did aid, in giving the training as a 

cal direction, but it was to Thurston more than to anv one other 


Morton’s first faculty that the prominence of the practical eun 
lum at Stevens must have been due, and on him therefore it is 
fair to bestow a venerous share of the acknowledgment le these 
men. It would be as invidious it would be useless to apportio1 
each the share due to his individual effort 

While Thurston’s personality impressed itself o1 who met h 
whether at Stevens or elsewher brie lasting result of thi in ess 
on the men who there studied under and with him forms a part 
the history or Stevens The material that cami to the Ola 
Stone Mill’’ was much the same in the early days as sine The 
early graduates at once took a standing in American engineer 
work that soon settled once and for all any debate as to th 
a technical training. The carried also with them into thi world 
what was as necessary for the progress of engineering as technical 
skill o1 practical knowledg: ney had imbibed together vith the 
caleulus and the rmodynamic that moral and ethical view thew 
profession without which an engineer’s skill and learning is of littl 
value to his country, a thing not absorbe dd from text books or taught 
by platitudes, however often reiterated from the lecture platform 


Boys and young men quick to detect Cant are equally Quick to 
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recognize and value square-dealing and to love and follow and model 
he 


Was ho one 


themselves after f straightforward man Oi all ot that first 


faculty there to whom the undergraduates could and did 


more confidently look for a square deal than to Thurston That 
Straight clear gaze, right into your eve, gave at once a confidence in 
the man and in his methods in and in a feeling of sympathy that 
experience did not belie 

Single exam) s prove few cases and a litt ic! Churston’s 1 
ot To Te ged Y examples na { l"} true meas- 
l nl vit \\ wma int Lilie ~ ( 1 lard 
st great NMaste their tru ‘ +} n RB 
no othe standard would Thurston have asked to be judged and the 
iru of his worl t St ens are proven ne | the accomplishment 
( sp iil 0 ed nie vho studied nave I l I ne gw eral 
Standing « ! st ol this d 


DR. THURSTON IN LIPERATURE AND IN) RESEARCH 





ng the jur the St Institute o hnology. He wa 
en tl fa Hy t] rote ( 1] 
ive qd mt er ne w | neo the oul ( renorts of 
he United State {0 : 1 » the \ n I { IS73, one 
Ol The () ll { 7 Vl Tel ! | a ( | had =] yT Tye ore 
written a report he I d States Com: on fo tigating 
the ¢ ses - (mM-Howe! explosions I ilanning the researches 
»pe Nn de bv the | nited states B ard To Test ron. ste and other 
metals, O Vict he was secreta il t! most active member! 
Jesides all this he was writing papers tor the Ame in Societv of 
Civil Engineer nd for the Jou of the I n Institute, con 
cerning the results of his researches In 1871 he |} ynducted a 
erles of boiler tests on several different makes of water-tube boiler 
it The \merican I) titute fair in New Yorl In 1873 he had o1 nize 
a mechanical engineering laboratorn for the purpose OT ! i ing engi 
neering researches, the first Ol thie kind to be tablished in the 
nited States. At about the same time he invented his well-know1 
vutographi testing machine for testing materials by torsion, and 
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later he invented the machine for testing lubricants, in which some 
of the principles of the torsion machine were embodied 

In June 1875, Dr. Thurston called me into his office and told me 
he wanted me to undertake a research into the strength and othe 
properties of the alloys ol copper. I said to him, “IT don’t know 
anything about alloys.”’ ‘‘That is a good qualification,’’ said he 
“you won’t have anything to unlearn.”’ He told me how to make a 
research into the literature of the subject, and how to find indexe-: 
to such literature He had me write him a report of all 1 could find 
that was then known about the alloys of copper and tin and coppet 
and zine, and after studying it he planned a series of tests to tv 
made in the laboratory, which took eighteen months to compl te 
During all this time I had to report to him almost every day, and | 
had a desk in his office. Then began an intimate friendship wnict 
lasted until the day of his death. During these two vears of compan 
ionship I was ever more and more impressed with Dr. Thurstor 
genius and with the breadth of his intellectual power. Not only was 
he a tireless worker, driving the pen or pounding the typewriter 
hour after hour, but his brain always seemed to be working as stead 
and as rapidly as his pen. Whenever he was asked a diffie 


( lcs 


tion the answer seemed to come instantly from his well-stored mind 
and the answer was right. Such a combination of industry, rapid 
and clear brain-action, and broad intellectual grasp of a great 

of subjects, engineering and other, I have never known in any othe! 
man. 

Such intense mental activity as Dr. Thurston exhibited in thes 
vears led to its natural result, nervous exhaustion. There was 
in 1876 when he visited the Institute only for a few minutes eacl 
day, and five minutes conversation on any te chnical question Ww 
almost prostrate him. During this time he was worried by the fea 
that Congress would not continue the appropriation for the worl] 
of the United States Test Board, and he undertook to write a lett 


on the subject to one of the senators, but it took him a week or mort 


to write the letter working on it five minutesaday. He gave in¢ 


copy of it totake to one of the members of the board in New York 
City, and that member said to me that it was by far the best presen 
tation of the subject that had ever been made. Such was the quality 
of his work when he was on the verge of physical collaps 

Here is another example of the kind of work he could do during 
the same period. He had been planning a series of tests of the triple 


alloys of copper, tin and zine, and one day on one of his brief 
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visits to the institute he said to me Here is something [ want té 


show you. Here is an equilateral triangle. It is one of the proper- 
i 


ties of this triangle that if from any point within perpendiculars 
are drawn to each of the sides the sum of these perpendiculars 1s 


equal to the altituce Now let us mark one apex 100 copper, anothe 


MO Coppel! 


100 tin, and the third 100 zine, and the opposite sides z 


tin and zine Then any point in the triangle represents one allo 
and all the possible points represent all the possibl LLLO} thu 
three metals Now divide each altitude into ten parts, and throug! 
the points of division draw lines parallel to the three sid The 
crossing points of these lines represent he allo hose ynstit 
uents are evel multiple s ot ten per ce nt Wi Wl make thes illovs 
and determine their tensile strength, and we will cut a lot of straight 
wires to lengths corresponding to the strengt! hen we | set thes 
wires vertically on a board which has the triangle drawn upon it, in 
holes drilled at thi pomts representing the alloys We will then fill 
in this forest of wires with plaster of paris, smoothing it off so as 
just to leave the tops of the wires visible We will thus have a topo 
graphy which shows the complete law of the relation of ensil 
strength of the triple alloys to their composition I well remember 
my amazement when he had completed the descripti man 
withsuch a worn-out brain should be capableof such a bi int p1lec 
ot inte lleetua work ina InvVventiol The investigation of t he tripl 
allovs Was carried out exactly as he had planned i nad the results 
were published in the Reports ot t he | nited SI les I 1 s;oara wid 
in Dr. Thurston’s book on Alloys 

In IS73 1) Th urston diseove red the phenomenon of the et ition 
of the elastic limit of iron and ste It was also discovered indepen 


dently in the same vear by Commander L. A. Beardslee, U.S.N 


In vears following he tried to find other metals or alloys that exhib 
ited the same peculiar action altel being strained beyond then 
elastic limit, but never found on In 1874 he investigated the burn- 


ing of tan bark for fuel in specially constructed boiler furnaces, and 
in 1875 and 1876 he made a number of tests of steam boilers lor 
some years after 1876 he carried on investigations of lubricants, the 
results of which are in his book on Friction and Lost Work. In later 
years his researches were not numerous oO! important, for the reason 
that his time was fully occupied with other work. [It is a matter 
for lasting regret that the work of the United Stutes Lron and Steel 
Test Board was discontinued almost before it was fairly started, and 
before the Watertown testing machine, which was built for its use, 


Was finished 
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Dr. Thurston was an omniverous reader, and atremendously active 
writer. Prio to 1SSO most yf his technical vritings were econtri- 
Engineers and to the Journal 


buted to the American Society of Civil 


of the Franklin Institut: \fter that date his engineering pape 
were mostly given to The American Society of Mechanical Enginee 
Dr. Thurston’s litera was not confined to engineering 
matter In 1873 he ti o the Scientific American a : 
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serlous than the fil | 
a whole year in asan ! vi Ki 
to work in 1880 ved twelve vears of tens 
literary activity, during which he broug It a ° 
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of the hoo whose fi Nn} rs Pal |XR2 IXO4 
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and Clausius were such in mathematical physics. Among engineers we have 
the exampl s of Watt as inventor and philosopl er, and Rankine as his mathe- 
sia 


matical compleme nt, deve loping the theory ol that art of which Watt illus- 


trated the practical side. 


But Carnot exh bited that most marked characteristic of real ge! l the 
power of pplying ich qualitic is I have just enumer ited to great purposs 
and with great result while stil youtl Genius is not dependent, as is talent 
upon the ripening and the growth of years for its prescience; it is ready at the 
earliest maturit nd some ex { ' rvele fry) 
example note Hamiltor in, and Mill, the log 
becoming master of Oz ig 0 her y mor mal I 


yste q rl y I ymipetent to g 

of Greek three inning nd reé ng P o be 
eight ( ir! i oO! ( | 

thnoug i | I { I 0 rie { 
has made hi ! t n he t 23 or 24 


A fine example of Dr. Thurston’s grasp of a subject of scientific 
thought beyond the domain of engineering, and even beyond the 


present bord rland of physics is seen in the following brief extract 


from The Animal as a Machine 


The c | il ne the of Car 
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incom rabdly Ce] t ‘ r He NN , 
challenge to man \lan waste on irth oft ll h fire 
steam bDoller, and olten VU per cent a ed ll rel nature in the nim 
ystem utilizes substantially 


Dr. Thurston was an occasional contributor to such journals as 
the Popular Science Monthly, the Forum, Science, and the North 


American Review Sometimes he went outside of the field of the 
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physical sciences and wrote on sociological and economic subjects, 
such as the tariff. Once he wrote for the North American 
a statement of his religious convictions. 


teview 


He frequently wrote papers and delivered addresses on educational 
subjects, and in these he was naturally at his best. 


A 


For nearly forty 
years he was an educator and an educational leader. He was versed 
in the theories of Froebel, Milton and Comenius; and of 


Spe ncee;’r, 
John Scott Russell and other modern writers 


His paper on Techni- 
cal Education in the United States: its Social, Industrial and Eeo- 
nomic Relations to our Progress, read at the International Engineer- 
ing Congress at Chicago in 1893, is one « 


calm, scholarlike review of the conditions of the pas 


his masterpieces. It is a 
ind a hopeful 
view of the future. He propounded no new theories, he originated 
no new fads, but he was in line with the best thinkers of his time, and 


thoroughly in sympathy with the modern trend toward 


industrial 
or trade education for the 


great mass of the peopl 


DR. THURSTON AT SIBLEY COLLEGE, CORNELL 
UNIVERSTPY 


By WaLTeR C. Kerr, Mem, Am.Soc.M.] Tru 


tee Corneil University 


What a man is, makes less difference to the 


world than what his 
life teaches; the man departs, but his teaching remains It would be 
impossible for me to relate here the full importance of the eighteen 
years that Dr. Thurston devoted to Cornell | 


i 


niversity Prior to 
1885 Cornell was developing a department of mechanic arts in a 
small way, recognizing the necessity and opportuni 


l nities of mechanical 


engineering. \\ ith a profitable sale of the 


university’s timber lands 
the trustees felt warranted in taking forward steps, chief among which 


was the founding of a new department, and to this department of 
mechanical engineering Dr. Thurston was call 
No choice was ever more fortunaté 


I will not undertake to recount 


all that followed in physical deve lopm« nt from his administration, 
except to say that the number of students increas« 1one hundred 
crew, everything that 
his hand touched grew, and all the wth w lt 


Dus 
STOW was nea ny Professor 


to eleven hundred, buildings oTeW facilities 


Thurston was especially an organizer, and of the very best kind. 


his was because he knew what to organiz His methods were direct 


and practical, he knew men, he understood human nature: and all 
resistance was to him merely a retardation, not a stopping, and conse- 


quently he gained whatever he set out to do 
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By temperament, education and experience he was peculiarly, 
fitted to direct socially and intellect lally an important department in 
a complex instit ition: by his touch with all the forces of life he was 
an important factor in any community In which he lived. and this 
gave him a profound and wie influence for good through a muecl 
larger circle than that of engineering He convinced men Vy pel 
uading them to want what he wanted. and the result was that he 
isually Yalned his end with the } nimum ot argument His ever- 
present cheertulines \ i rsa 7 ' natic , 1) 
examptl here is no subtle m ry aho a a yen 
and respected at Corne he a mplishe His 
Wavs wer f peace | , ae 
creative \ ori tH , man ; : 
his Memory tonight He has gone. but the influence of | 

| 
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arranged so as to be directly attached to the low-pressure exhaust 





nozzles, with the usual compound displacement circulating pump 
and simple dry-vacuum pump 
® These engine and generator units are in general probably the 


ver built, as five years’ experience with 


most satistactory large units 
them has proved; their normal economic rating is 5000 kw., but th 


operate equally well (water rate excepted) on 8000 kw. continuous 


! 
6 [In consice ring the problem of how to get an additional supp 
of power, every available source was considered, but by a process o 
elimination only two distinct plans were left in the field 
7 ine ek C transmiss Ql wer Irom al arau i}) Va- 
first considere¢ Dut owlng 1 trie high COST Ol i double TrAansmissk 
line from the nearest available water power. and the impos 
ot getting re cht ie SeCTV ICE that service RAVING & MAX 1 Tot 
Interruption of not more thal ten 1 nutes per annun Tr sue! | 
line lurthnel Ol) ide hol 1) Nn pdioned 


efficient 1 Ul ime 1 ( e¢ rec nvestment ol ( t ) 
per cent more than an ordinary steam-turbine plant with a robable 
maintenance and operatio. i Int ol Irom tour to ten times that ol] 
the steam turbine 

g The reciprocating-engine unit of the Sume type as those already 
inst illed VW Ss Tele tt | lh Ss} te ( most satisfactor weTIOr!] iT 
on account ot the high rst cost i small range Of economics opera 
tion Reference LO | () series \ Will show that the econom 
limits of Opel ition are bet een B300 kw and 6300 kw bevond these 
mits the water rate rises si pla is to make operation undesirabl 
unde! this Conaitiol except Tol snort period aur v peal loads 

1G Phe Cho { Wa thus nerre ed lown to either the nigt pressure 
steam turl e < Chie 0) > steam turbine i here Va sufth 
cient spac hn the pres ullding to acco) odate three 7500-kw 
Nits ol he hig pore ! | L iow-pre l! Init oO thre Sarpy 
s1ze on eaeh ot the 1 ( Lhnat the questions « real estate 
nd Hbullday ere: 4 te the problet 

1] The first cost « { ire turbine unit is slightly lowe 
than tl t « Hhigh-pl l l¢ to the on ISSION OT T hie higt 
pressure stage ind the | rau governing apparatus, but the t, of 
the condensing appuratus would be the same in both eases. The 
foundations and the steai ping in both eases would not. diffe 
oreatly The economic results, so far as the first cost is concerned. 


would 1 


f 
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case only; but in this particular instance the installation of high 


pressure turbines would have meant a much greater investment 


for foundations, flooring, switchboard apparatus, steam piping and 
water tunnels, amounting to an addition of not less than twenty-five 
per cent to the first cost. 

12. The general case of displacing reciprocating engines and install 
ing steam-turbine units in their place was also considered. The best 
type ol high-pre ssure turbine plant has a thermal efficiency approx! 
mately 10 per cent better than the best reciprocating-engine plant 
but the items of labor for operation and for maintenance, together 
with the saving of about 85 per cent of the water for boiler-feed pur 
poses and the 10 per cent of coal, reduce the relative operating and 
maintenance charges for the steam-turbine plant to SU per cent, a 
ompared to 100 per cent for the reciprocating-engine plant 


15 \ssuming that the reciprocating engine pial 


} 


/ 
j 
j 
j 


one and has been well maintained, about 20 per cent Of its origina! 


Ost lor engines, generators and condensers may by realized on 
the old plant and so credited to the cost of the hig! pressurt turbine 
ant jut on the other hand, if the high-pressure turbine installa 


7 


on is to receive credit for the second-hand value of the engines, it 
must also have a debit charge for 100 per cent of the original recipro 


cating-engine plant which it displaced The relative investments, 


therefore, upon this basis would be approximately equal for 
the high-pressure or the low-pressure turbine; but SO per cent of thi 


I i 


cost of the original engine plant would have to be charged against 
the high pressure turbine plant, as against an actual increase in 
value (to the owner) of the engine by reason of its improved thermal 
eficiency, due to the addition of the low-pressure turbin: 

14 The preliminary calculations, based upon the manufacturers’ 
guarantees for the low-pressure and high-pressure turbines, showed 
that the combined engine-turbine unit would give at least 8 per cent 
better efficiency than the high-pressure turbine unit, so that it was 
finally decided to place an order for one 7500-kw. (maximum rating 
unit, as by this means we would not only get an increase of 100 per 
cent In capacity, but at the same time give the engines a new lease 
of life by bringing them up to a thermal efficiency higher than that 
attained by any other type of steam plant. 

15 The turbine installed is of the vertical three-stage impulse typ« 
having six fixed nozzles and six which can be operated by hand, so as 
to control the back pressure on the engine, or the division of load 


between engine and turbine. An emergency overspeed governor 
a ’ 
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generator acts as a motor until sufficient steam passes through thi 
engine to carry the turbine above synchronism, when it immediately 
becomes a generator and picks up the load. Three of these 7500-kw 
low-pressure turbine units have been installed and tests run on Nos 
l and 2. No. 3, having been just started, has not yet heen tested 
21 Instead of inserting in this paper the enormous accumulation 
of data incident to these tests, we have divided the paper into tw 
parts in the hope that it would thus be more accessible for reference 
the first part giving the reasons for adopting this particular type of 
apparatus, with a brief description of the plant and a summary « 
the results obtained, and the second part containing all the principa 
data acquired during the tests, with sufficient explanat on to Make 
their meaning clear without reference to the text 
22 The tables and curve sheets are as follows 
Series A: Engine tests made in connection with acceptance 
tests, and also later to determine best conditions for 
operation 
Series B: Calculations and data furnished by turbin 
facturer to determine probabl results when com 
engine data obtained in Series A 
Series CC: Tests on No. 1 combined unit. Th 


hurriedly put into commission in order to obtain res 


to determine future developments. To get thi ping 
done, old riveted steel pipe was used whicl Vis ( 

li aky under vacuun Results are valuable hows 
showing the effect of vacuum on performa 

pared to Series EK and | Quality of steam enter 


turbine also poor. 
Series D: Tests of No. 2 unit, with poor vacuum and _ por 
quality of steam entering turbine 
Series E and F: Tests on No. 2 combined unit; conditior 
of vacuum and quality of steam entering turbine near 
standard, so that corrections are small 
23 In all results, except where specially noted, moisture cor? 
tions are simple corrections, i. e., for each per cent ot moisture oO} 
one per cent correction has been made. Vacuum corrections for the 
combined unit are 1 |b. for each inch variation from 28.5 in. wher 
referred to 29.92 in. barometer 
24 The net results obtained by the installation of low-pr ine 


turbine units may be summarized as follows: 
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An increase of 100 per cent in maximum capacity of plant 


\n increase of 146 per cent In economic Capa of plant 
\ Say ing of approximate ly SD pe rcent ot the cone ed ST@aAlM 


for return to the boilers 
\n average improvement in economy of 15 per cent over the 
best high-pressure turbine results 


} 


\n average improvement in economy of 25 per cent 
the limits of 7000 kw. and 15,000 kw.) over the results 
obtained by the engine units alon 


\n average unit thermal efhiciency between the limits ol 


6500 kw. and 15,500 kw. of 20.6 per cent 
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— = ; = — ; SUE UaE ES UEEUEEEENEEEEEEE 
AsSSUM 0 CARDS LP EXNRAUST QUALITY DATA | 
WATER, HP | MOIST] ADM [REL | EXH r QUAL [cOmMB.| DRY 
p Hr |STM.| UREat) PR PR PR FL p|QUAL | STM 
TOL.P| LP Aam 1 p P LP EXHAUST TURB 
Sy Ab \ be At | 
De Lbs; C1 Lps/ Loo, A /o ss c Los fHr 


iy) 


105000 393.2 25 47 2.5 276]20G 844 | 88600 VNP | 
j126G00 943 ~) Aas>A A 2.47 903 35.7 108500 


is1300 952 35 4 13 22G 3.4 | BGS }!13670C 
iI9100 959 40 5 24 D5 96 878 167800 
221400 962, 4.0 Go 22 1.98 31.9 | 88.4 195G00 
7400. 36 8 3.0 | GC 20 15,2330 308 845 99200 CNP 
152700 95.7 35 " 20 2:24 90.5 85.5 130G0C 

188500 94.4 4 O e 23 ZAG 908 86.9 16380 

221700 93.1 AO " 27 598 91 o | 88.7 19G600 


REMARKS & FORMULAE 
TESTS 2!1-29 INCLUSIVE, 8S HRS 
TESTS 3! -32,8HRS. ATMOSPHERIC EXHAUST | 
NON-CONDENSING 


=) 

JHP_ | 465 

KK YW 

a. Seed " ~ a 

[f= —~ for HPCard = Ratio of E Xpansio: 
y= 0.129Cr-1.06) = Missing Water 


W= Sp.density @ p 


Wi* VY = W, We XV. = W, W,-W,= We 
W. xGOxn4a x7TZT = 
Va * on 2 IWR QHP Cut-ofrt 


IWRx«Cty)= AWR/IHP/HR 
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bronze, March 30, 1909, required the following approximat I 
position: | 


Copper 
Iron 
Zine 


Tin | 


Manganese 
Aluminum 
The specification further required: 
Tensile Strength 69,0 
Elastic Limit M 
Elongation 
Reduction of area : 
They state “the elastic limit is to be the 4 
drop of the bar 
{1 Manganese bronze casti n the fort 
13 in. in diameter by 24 in. | 
supplying this alloy; the 
channels. bars of about this size being requ 
In this way it was hoped that commercial mater 
such as might be expected in castings of 
+ 


results on these specimens, ord ! without 
checked very well with those upon samples 
the same parties, especially for the purposs 
of their material. To indicate tl fect of wo1 
there wert also ordered two bars of the same 
size, and two bars hot-rolled and l-drawn. Tl 
drawing was lost to a great extent by the n 
surface in preparing the specimen for test. Much of the , 
metal is used in this way, however, when 
to provide means of fastening the part in place in the struetu 
the bars so obtained, specime! ere turned hic 
section 1 in. in diameter by 8 in etween gage 1 
for the purpose of gripping, end in. in diamet 
the nuts required by the testing machin 

5 Some of these specimens wert nulled in tl laborati 
General Electric Company at Schenectady me in the t 
chine at the United States Arsenal at Watertown, and othe 


laboratory of the Halcomb steel ( ompany at syracust e te 





kl sTri¢ 
tory were made to obtain autographic strain 
ner 1 ts were made with an extensometer 
Vit! I r ensometer, after the instrument had 
load of 1000 or 2000 lb. per sq. in. was applied 
f° TaKkel eadings were than obtained at successive 
VES] ] ARI 
4 N 
r 
Ur 
f . 
ft. 
} fr sq. ! 
M 2 r sq. in 
les 
{ Lé lr Ore =f e readings were con 
Increase In extension per increment ol load 
ere was no doubt that the strain diagram had 
y 1 the straight line demanded by Hook’s law; 
he normal succession oi readings was continued only 
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until the sitive increase in extension per increment oI! load was 
noted. when the tress Was reduce 1 to tive 117 i | Lior the measure 
, ’ | ] 

ment ot permanent set rt be which the k i re irned to the valu 
tL leit 1 new re ling ta nand tne te ) iInued with turthnel 

1 l ] 

determinations of set intervals The values of stress and correspond- 
ng st n ol. tained were plotted, al the ¢ st limit recorded as the 

i 
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and 5, and the curves from these data are given on |] 2 
of the work at the Halcomb laboratory are s} | 6 
3; the seale of the diagram is so small that tl 
inflexion is uncertain within about 2000 | 
in the tables are placed rather higt The multip 
the commercial tests here record: magi 
marks about ten times, and are more 
than the machinists’ dividers for locating thi 
: 


yield points recorded are lower than are u 


9 Inthe text books and el e. the 
Fig. 1 Curves P ) 

as that value of stre 

initial dimensions o1 LI } n P 

as the maximu! t} ] : 

manent sel In other w ; 

Hook’s law no longer | ’ 

limit of prop 

10 Accepting tl had 
value in the est An 
per sq in where: he vie 


from 25.000 lb. to 29.000 1] 
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b. to 44,000 Ib. per sq. in. Had ordi 


mary 
ies for the cast metals wor it have ber 
ma 40.000 Tt el 1) he strain « 
est now the eneral S| pe of the st] 
ey! thie ict e tTixing of the rm «)] 
utog phic dlagrams, however, ( hot ¢ 
( it a I there is the 1 
\ point Olt rapid iner ein rat 
‘~s 
’ Pi 
4 
4 ‘ 
° Ps 
4 4 
s ‘ 
4 4 
¢ ¢ 
¢ ‘ 
* . 
f rs 
¢ : 
4 ‘ 
, PI 
Pi . 
, ‘ 
é é 
Is Pi r I 1) 
ll kor comparison, the autographic diag 
uctural medium” steel is show: 


diagram, no in fl xion OF the 
cs sharply, actually 
rizontal until it finally picks up again. Tl 


icterist * «il 


tic of mild steel, and is found to a more 
n all steels, save perhaps the Cl harad trie ule 
10 break of any sort in the curves obtained f1 
eatirely smooth. Somewhere along the knee of 
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notes that the material is stretching faster; just where he notices it 
will depend upon the sensitiveness of the means employed to indicate 
stretch, and upon his skill and sharpness in observation. The jog 
in the steel curve is indicated simultaneously by the slipping of th 
dividers and by tne dropping of the scale beam of the testing machine 
driven at constant speed. The scale beam does not drop when test 


ing bronze; the operator finds th poise gradually traveling mort 


Samy Cast Hot-I Wy 

I ctl f I s 14.1 53.2 8.6 

I per cent 2 6.6 4.4 

El l | 8 | . 1) 292 900 | x 

Censile strer ibs in 4 1,8 K 
COMMERCIAL TES Ma 1T SCHEN ADY ALL SPECIMENS 5 1n. Dita y 2 ] 

Ham | st 8 H I LJraw 

Redu f . 22.4 44 } 

El 12.0 4.5 $ 

Ye po I 5 44 

Tensil tre 0 13 


slowly to maintain balance, but who can say wnen the change in rate 
began? 


» ; ’ _ ] 4} iald . n mil ] ‘ | 
12 It is customary to find the yield point in mild steels, and in 


fact, in annealed steels generally, at about 50 per cent of the maximum 


strength. The yield point in mild steels corresponds, for all practical 
purposes, with the elastic limit. As the steel becomes harder. due to 
; . . sarl . } 1-134 f 1] ; +] + } ; . 

increase In Carbon or the addition Of alloving metals, or to heat treat- 
ment, the yield point rises rather more rapidly than the elastic limit 
although the difference between the two is not so great but that th 


former may be used in calculations, and the yield point itself is less 


sharply marked, though still observable if sufficient care is taken 
The yi ld point in steel is accepted as a safe guide to the engineer. in 


deciding upon the maximum stresses that may safely be permitted 
in parts designed to carry load. 
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13. That no such dependence can be placed upon the so-called yield 
point, as it is determined upon bronzes, is evident; rather, recourse 
must be had to the slower but more accurate determination of the 
true elastic limit if safe data are desired. It is « specially noteworthy 
that the sets found at the minimum values of yield point as usually 


reported are a very considerable proportion of the total stretch that 


has taken place in the metal at those stresses, and that sets are found 


tresses which are but 40 to 50 per cent of these reported yield 
| 
pon Under « un conditions of dead load, a stress of 75 per cent 
of the elastic limit is sometimes considered at least not unsafe; if such 
] ] If ] : es } 
a load were calculated for bronze, upon the basis of the usual commer 
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t is shown that in the case of bars of 13 in. diameter, the effects of the 
ld drawi , eS a ae a ! | Rs f al 
cola drawing may have largely disappeared when 4 in of metal is 
removed, except as shown in a lessened elongation. Neither hot or 
1 J 1 . 1 c 
cola working cause any change in the elastic curve of the metal: it 
remains acharacteristically smooth curve In other col l-drawn « Oppel 
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alloys, when tested without removal of surface, the elastic curve 
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g It should be capable of being quickly changed from one 
prime mover to another. 
h Itshould require a small amount of cooling water. 
3 In considering the above items, it will be noted that Items a and 
b practically eliminate mechanical-friction apparatus from the field, 
while Items b, c and d practically eliminate machines depending upon 
the friction or resistance of liquids for their operation. With these 
two classes of apparatus removed, there only remained the principle 
of magnetic induction for the construction of an efficient absorption 
dynamometer. 


THEORY 


1 From this principle we know that a conductor revolving in a 
field of variable magnetic intensity has an electric current induced 














ic. 1 MaGnetic ABSORPTION DYNAMOMETER 


in it lhe reaction of this current upon the field that produces it 
causes a torque between the conductor and the field. There are two 
ways of dealing with the current induced in the conductor. In the 
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one, the current may be collected by a commutator or slip rings and 
carried off from the machine; in the other, the current, or rather 
currents, generated in the conductor may be allowed to remain, and, 
circulating in the paths of least resistance, they will ultimately short- 
circuit among themselves and produce heat. 

5 Inthe first case, we have simply a dynamo mounted in a cradle. 
This serves as a very efficient and satisfactory type of dynamometer 
There are, however, objections to its use. The currents generated 
must be taken care of either by water rheostats or lamp banks or 
utilized in the performance of work. Water rheostats and lamp banks 
require considerable attention and occupy space. Owing to the irregu- 
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Fic. 2 Enp ELEVATION AND Part SEcTION 


larities in the testing, the utilization of the current for the performance 
of work is in most cases impracticable. The initial cost of a testing 
unit of this type is necessarily large. 

6 If the currents in the conductor are permitted to short-circuit 
themselves, the conductor is heated; the amount of heat produced is 
equivalent to the work absorbed by the dynamometer; and the beat 
thus generated may then be carried off by_cooling water. This is the 
principle utilized in the design illustrated, a description of which fol- 
lows. 
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enters through the base connection at / (Fig. 2) and passes up through 


the bearings into the field casting. It then passes out through open- 
ngs which are not shown in the illustration. This water not only 
carries off the heat generated, but serves as a lubricant for the bear- 
ings. That which passes through accumulates in the central chamber 


nown 
hye rns 
he 1 ‘ 


ll | 
dynanu 


cooling 


is discharged at the base of the machine through the drains 


ig. 3 is a detail drawing of the left half of the field casting ¢ 

n section in Fig. 2. It will be seen that there are six poles in 
‘hine The circulating water enters at / and leaves through 
at J. Similar ports are provided in the cover plate C, Fig. 2 


OPERATION 


n operating, the engine under test is directly connected to the 


ymeter shaft by means of some form of flexibl COU ling, the 
water is turned on and the engine is started. After normal 


be thrown on by energizing the field 


reacned, clit load aitea' 
he amount ol current, and consequently the torque or pull on 


] 


the spring balance is regulated by a rheostat connected in series with 


Lhe cou 
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reduce 
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LOU | on 
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friction 


The normal working temperature having been reached, the 


After running a few minutes, the quantity of cooling water 


I 


tedso that the temperature of the machine does not exceed 150 


In larger machines the coil may be wound with asbestos- 
wire and the temperature permitted to reach 212 deg., so that 
ling water is evaporated within the dynamometer. This 


uantity of cooling water required about 75 or 8O per cent. 


the machine remains absolutely constant, provided the line 
constant, for the mechanical friction, which is the bearing 


} } . 11 


Ot the re volving dise, is small and practically constant, and 


changes In temperature due to changes in the s Ipply of cooling watel 


Dy the1 


also affect the load on the dynamometer very little. The regulation 


heostat is in tantaneous and positive. When the dynamome- 


Liven by a smooth-running engine, the torque as indicated by 


the sp ing balance will not show a Variation Ol , lb while the balance 
is sensitive to less than 1/16 Ib This indicates an accuracy that 


Is not necessary even 1n the most refined ti Sting wort 


13 


RELATION BETWEEN SPEED AND TORQUI 


In the case of the present Inachine the torque 1s almost pro 
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portional to the speed and is maximum at about 600 r. p 
this point the torque props off about 15 per cent at 1200 r. p 
remains almost constant from 1200 to 1500 r. p. m. 

14 The torque depends upon the speed, number of poles, 
of air gap, thickness of the copper disc, shape of the copper 
shape and spacing of the pole pieces. By varying the nu 
pieces, and the thickness of the copper disc, the point of 
torque on the speed-torque curve may be shilt¢ | ar ywnere 


r. p.m. to 2500 r. p. m 


l5 This type of dynamometer is well adapted either 
ing of high-speed motors with a wide variation 
automobile engine, or for the testing of slow-speed apparat 
a smai! variation in the speed. It can be built in pra 
from 10 h. p. up. The principal disadvantage is the 
although this is not an item where serious and « 
work is going on, as in factories or in the labor: 
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schools, [QO] the labor Saved anda the increase 1n 
through the use of the machine will in a short time more t] 
the initial outlay. 


16 The efficiency, which may be expressed as the 


energy absorbed by the dynamometer, minus the ene 
the exciting coil, divided by the energy absorbed by the 
may be made anything up to 99.9 per cent and ce 
weight of copper placed in the coil. Ordinarily the eff 
about YO per cent, Or } per: nt { power absorbed by the @ 
eter 1s r¢ quired in the form of electrical power tor excitation 
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ht of current practice as shown in Table 1, it seems 
advisable to consider and estimate on the following types ol pumping 
stations: 


a Steam turbines and centrifugal pumps. 


b Electric motors and centrifugal pumps. 


c Gas engines and triplex pumps. 
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TABLE 6 APPROXIMATE ESTIMATE OF Cos‘ 
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Kpwakp IE. Wau! outlined the proposed fire system for St. Louis 


which contemplates the installation of six or eight 5-stage centrifuga 
pumps, electrically driven, at a station on Chestnut St., from whic! | 
the fire service mains will radiate north, south and west ‘he suj 
for these pumps will be taken from the distribution system, a 36-1 ‘ 
main being laid directly from the Bissell’s Point pumping st 
to the Chestnut St. station, and connected to the pr t dist! 
tion system DY a numbe r ol by-passes (‘onnectior 
ac between LWOoO 20-1n mains on Fourth and Sevent! wiic n ‘ 
supply lor tne pulps, So Lnat in Case of failure of 1 yf 
the pumps may be supplied from this souret 
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404 DISCUSSION 


W.H. Reeves. Owing to the magnitude and prominence of thes. 
plants, the pump performances should be of interest to those desiring 


information on centrifugal and turbine pumping machinery. T! 
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have shown as high efficiency under the contract conditions as was 


obtained with excess capacity conditior 


Pror. E. L. Onur ‘here seems to be quite a differe1 in opinion 
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been made by the city at the exact capacit 

should have been based o1 the re ult oO! sueh : it itt g 

would have produced a lower efficieney than that In the 

light of the information now at hand, there w | 
Injustice in such a requirement, but at the date | 


+ 


tract matters were different and suel 


imposed a penalty on the builders, whic] 
vantage to the citv. The reason for that 
taking the contract the infort eg 
ating at high heads was quite meagre Vir. Ss 
pumps, secured all the data he « 


Kurope. The re lit oO} } 


was to the aAcivantagce ot ti 


QO! such Capacity that 
respect It was believed 
increased capacity over contrat req 
designed wit! in equally ip 
intended, even in the peg 
overload The statement that the mot 
being overloaded is in error, } 
I made was misundcerst It 
vane! bv such a system o i¢ oO} nad 
considerable more pumping capacity than 
fications, and so far as | know nhout ext 

6 I believe that with the present dat f 
to design both pump na ) 
the same efhicienc r 
In that case, a test at tl fic 
one. 

Z Che mteresting ( I 
the higher efhicieney o ! 
the pumps discharging into the main, | 

; 

answered. Such results, however, see 
engineer w! nas made similar te 





8 In the paper I made o1 ovestiol | 


Importance: [ have 


Ol in detailed shan Or t! u 
some of these differenc { hs 
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be obliterate 1 yin the ope tion ot 


account for the higher efficiency of the pum; re \ 
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measurements were of a character which 
istances, and the figures given apply to 


petore the water was subjected to pipe 
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shafting and measuring the power required to run the motor and shaft 
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only a single row of balls it has no length; that 
turbances, due to deflection ff shafts or | 
affect rollers lhe readiness with which t 
retain its lubricant and to keep out injurious 
Space occupied, are al advantages pecullal 


clients OI iriction cited have n determine 


Chey are referred to the shaft diameter so that 


comparable with those of 4AaIN jou! ial 
16 fteaso? Jo? Ba b : 4 l Mr. 
whether the apparently | st of ball 


cost Ol Manulacture OI are. eliiny ¢ 


iatter it may ve sala toat the ¢ ense of ellin 


all high; it ] in fact, iower t! nh many 

cision macnine eiements. I ( t resid 
sity for precision, and the icter Of ma 
can fitly be compared only 1 hig rade 


The material is a special all teel, relat 


ganese, chrome and silicon; t a coml 
tory under the cutting tool. After hardening 
ing cannot be forced, as that the integ 
Accuracy Ol a high degree 1 ential; tn 
the ten-thousandth part of an incl iF 
order is not to be secured Cl! ipiy 
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17 The data showing t Ving in p 
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given in the body of the ] rin the ta 
“Plain Bearings mea ed K a 

IS Be fi ing | | 
side Oo ne LDJé | pe 
made by both Mr. [*¢ Ir. G 
Dail earings ol ti i reg i 
ind electri | \ é 
motors in the 1 ( ) i | n-t 


first of these bearing nd ; 
100,000 kilometer In (2 
coaches, ShoW bo evid 

19 In Europe, as w ie | ed 5 
measurements, exte lng y wee 
have shown savings In electric railway powe! 
per cent, with incidental decrease in mo 


line and electric railway service the dir 
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the joint on account of th 


There should 


use. I know 


pitch of 9$ in., 
pitch of 8% in 


2 Several of the speakers express 
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4 REPORT ON CAST 


The formula in Par. 


its, tor the reason that it assumes 
i beam isin the center VI ! = 1! 
! tel Vith equal tense and 
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cle | 1 ( rye Iv i 1 Ist! 
on eam made of maternal wl 
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As will be seen, this forn " es results withn L per ent ha 
obtained from the test 
A. A. Cary. It is unfortunate that the value of the struetura 
study of metals and alloys i ise of the pyvrometer and 
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not more widely appreciated. I feel safe in saying that by such means 
all variations such as noted in Mr. Nagle’s paper can be most satis- 
factorily accounted for. In iron and steel the fact is now ue nerally 
recognized that metals id ntical in chemical composition may possess 
widely differing mechanical properties which are quickly recognized 
1y microscopic examination. 

2 Chemical analyses, as given in Table 1 of the paper, are undoubt- 
edly ol considerable value in the investigation of cast-iron; but without 
a physical examination our knowledge of the abilitv of the metal to 
withstand stresses and strains is very uncertain Not only will 
investigations of this kind show us the cause of the variations noted in 
Mr. Nagle’s paper, but they will give us the information needed to 


I great unlormity 


nrodue 


Pror. T. M. Puerrepiaci It would be interesting to know 
whether a thorough sand-blasting would have any effect, as different 


results seemed to be obtained by cleaning off the skin of the mate rial 


THe Autnor. Since the paper was written I have had opportunity 


| nm sets ot three each oO] 


to examine some instructive records of el 


eve 
round test bars The bars were Lj in. U diameter rough on 12-in. 


supports, the breaking loads being corrected for actual diameters 


The deflections were not corrected. 


2 The three | irs in each set were cast in three separate molds, No 
|, or the upper line, being cast from the first pour of the ladie, No. 
2 from the middle and No. 3 from the botton It will be observed 


that in eight of these eleven sets, the bar selected from the two 


nearest in agreement, came from the middle of the pour, and that 
all of the extreme variations were found in either the first or last 
pour If we have only two bars they would differ as much as 22 pel 
cent, while if we took the two out of three nearest in agreement, 
those two would not vary more than 2 per cent or 5 per cent. 

3 I|Tam very glad that Mr. Peek has taken up the mathematical 
solution of fitting a formula to the facts. Whether his demonstration 
or Clark’s is the correct, or the better, one, I will not attempt to say, 
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but it is a pleasure to find that the two methods agree so well with the 
facts. I trust that this publicity will banish the old form of formula 


from the text books. 


t Professor Gregory has made an oversight in the dimensions of 
my bars. Being twice as wide as his, the deflections do not show very 
ereat variations: as 4 0.09 0.36 to 0.45, instead of 8 0.09 


0.72 to 0.45. 
5 Ihave had no experience with bars 1 in. by 1 in. by 12 in., bu 


I think that 0.15 in. deflection would be difficult to realize in machin- 


ery castings. 
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By Wars 


DRIVER 


FERRIS, Pr BLISHED IN Tur Jo 
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ABSTRACT oO] PAPER 
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! { 
l¢ 
1) . i C trac} I} 
nad ure ( vy | 
| il rhe il I 
DISC) SSTON 
A. F. Ropinson.' | leel very much pleased with th. of tl 
driver as far as we have gone, ] 4am especially pleas. th the las 
three drivers. Which are equipped with the « high-speed gy 
Our men find jn handling this driver that it SAVES a 200 eal of time 
Over the locomotive, especial], in the short ri Ss rec Otting 
the pile for driving 


and also thi short run back to the end of . bridge 
to obtain piles 


a \s SOON 


as this machine Is tl 
will be used. 


orough 


This will] be 


especially the Case en ( Ist eliniores 
concrete piling more extensively, 
L. J. Horcuxiss There are in use many antiquated pile driver 
Which are slow and difficult to handle In some es the | 


Bridge Engineer Atchison, T 


opeKa and Santa ] R 
Eenginee) Chicago, Bur! 
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must be raised by means of a set of blocks atta 


ahead of the driver, the fall line being 


With such a machine ten minutes may be require 
the leaders. 


are no overhead obstructions, it may not be necessary t 


leaders when running to the station. In many | 


leaders must be lowered every time the pile di 


raised again on coming Out, 
cause much loss of time in the course of the day 


2 The time loss may not be merely that dire: 


handling of themachine. Inmany locations the movement 


such that there are several periods during the dav whea wit 
operated driver there is jus time between trains to run « 
or two piles and get in the clear again. Wit} Ir 
previously described this cannot be done, as so much til 
to handle the leaders that ther none lett v 
are, however, drivers which ao not have this « ] CT1O1 
must be handled by a locomotive This is expe} ‘ 
There is charged to the work of pile driving the cost of 
and the locomotive is kept out of regular train set 
heavy business the latter item is ia itself one of consider 
tance 

3 The self-propelling feature of the machine di 
Ferris, its large boiler capacity and the arrangement 
are its most prominent feature \s stated by Mr. I‘ 
charge for a locomotive and crew is from S820 to S3t ) 
being assumed as a fair ave rave ! ore at on 
steam Tol the driver, making : fireman on the ttel in 
the case of the self-propelling driver it necess o |} 
and as the machine is somewhat complicate 1, be C] ( 
employed both as engineer and as fireman than Ld ! 
narily, Kor this reason the net iving by cul ov 
probably will not exceed S20 per day. It is not Sul; ( 
600 to 800 piles to drive on one division in a singel S 
mate that 20 pile sa day are driven, and this numb ( 
average, 30 days will be required to drive 600 pile 
the charge for engine service would amount to S600. wi 
cent on an investment of $12,000. It will tl 
ination of engine service in pile-driving worl mat 
importance. 

1 A machine such as Mr. Ferris describes has sufficient 


tly 


Ee} 
y | 


Where the work is not too far from the station 


( 


On a busy single-track railroa 


) 


crc ye 
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steaming capacity to handle its own train a considerable distance. 


\\ here a long haul is to be nade the propelling mechanism Is quickly 


1 
; 


thrown out of gear and the whole outfit put in a regular train. One 


of these pile drivers recently handled a train consisting of four bunk 
ears, a locomotive tender fully loaded with coal and water, one car 


containing 40 tons of coal, and a way car. This train was taken upa 


1.4 per cent grade more than a mile long. A few days later this driver 


hauled 140 tons in addition to its own weight up tbe same hill at 


ibout 7 miles per hour. The steam gage showed 175 lb. pressure when 
he top of the hill was reached. 

> The conditions of railroad operation today require that all 
ossible economies be made both in operation and construction. Thi 


tive pile driver of large capacity is a recent development and 


one which must still be regarded, to a certain extent, as an experiment. 


mu yy 

Experience so far, however, indicates that it is an economical machine, 

n that it dispenses with locomotive service and is quickly handled on 
i i> Worl 

\UTH The railway pile drive is ised tor two general 

0 () Lruction pete naintrenanct kon yn ction 

n ft cases, almost any track machine which 18 Capable ol 


g¢ piles will answer the purpose fairly well, because In such work 


he machine, if fairly well fixed, is able to stand for considerable periods 


t t it, O17 ind efficiency as a_ pile I s the leading 

2 In maintenance work, however, whicl generally COnsIsts 1n 
repairs, such as strengthening the abutment of a bridge which is show- 
ing some signs of washing down, or especially in repairs after a washout 
the mobility of the machine is the leading feature lo illustrate 


this point, I may say that the first machine of this design which we 
built was tried out at a bridge in California which was a mile and 
half from the nearest railroad siding. | happe ned to be with that 


machine at the time, and during the forenoon we ran it out from the 


siding to the bridge we were repairing, and back into the siding again, 
seven times, to dodge passing trains. During this time twelve piles 
were driven, on or two at each trip. 

3 The base price of this machine is $11,650 without the turn 
table and the steam hammer. As the turntable and steam hammer, 


; ; | 


ind electric ght pi nt and other extras are added, the OLAaL Price 
may run to something about Ss] t OOD. This repre sents an increase ol 


cost to the railroad, above what they have been accustomed to pay 
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lor 


*} nile drive r. OF po. OO to S44 OOO Tor «¢ ach 


“ach machine. The expe riment 
n the case of this machine was quite as much in the line of commercial 
engineering as of mechani engineering. When we built the first 
machine we were a good mal thousand dollars behind, and somewhat 
doubtful if we vould get it bael It looks now as if the machine 
vould take very well The operating department of the Southern 
Pacific, to which we recently furnished 


a machine, had previously 
ridge department $45 a dav for the use of a locomotive 
is CLIS} > nsed wit! > al Ise QO] machine eapabl Ot dome 


sown propelling worl 














THE PITOT TUBE AS A STEAM METER 
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LIs¢ SSTON 


Pror. W. B. GreGcory The pitot tube was invented in 173 
An account of the tube and the manner in which it w 


He found in Histoire de |’ Academie des Sciences for 1732 TI 


by Pitot is of considerable interest. Some of its 


ACCOMPAaANVINGE GUraw 


ings are reproduced in a paper which | presented before the S {\ 


on The Pitot Tube published in the Transactions Vol X \\ Phi 
statement of Mr. Gebhardt that the tube was first ri 


used in TS37 1 
evidently a misprint 
2 The author has apparently (le veloped a practica istrument 


real value. However, it seems tothe writer that the devic 
ining aspiration effects can not be relied upon to mi: determinat 
of any value lig 6 shows a Sp Clal litting, whiel tel 


screwed into the two ends, will bye anvthinge but 
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give correct static pressures. Most of the trouble in the past has been 
on the static side. The fitting shown amounts to an enlargement of 
the pipe beyond the end of the entering pipe and then a contractior 
where the steam enters the outgoing pipe. Serious eddying must 
result and it does not seem at all likely that the slots ss are Jong 
enough to neutralize the effect of the eddying and the change of 
section. Even if they do correct these errors it does not follow that 
B is located where it will give the correct mean pressure in the special 
fitting. The change of section and consequent eddying may change 
the pressure along the special hitting so that the pressure shown at B 
not the true mean pressur¢ 

3 I would like to ask Professor Gebhardt if he has used stat 
openings about 1/16 in. in diameter drilled at right angle » the ax 
of the pipe? Extensive experience with the pitot tube as a device fo 
measuring the velocity of water has taught me to avoid irregula: 
ties in a pipe, due to special fittings or other causes, when the sta 
pressure is taken from the walls of the pipe. An unobstructed lengt} 
of straight pipe is absolutely essential to accurate worl 

4 Thedesirability of finding the correct static pressure is apparent 
as it seems probable that one constant would apply to reduce velocity 
at the center to mean velocity, in any and all sizes of pip Phe 
experimental determination of the correct angles for the static nozzle, 
as shown in Fig. 5, would then be avoided 


WaLTER Ferris. The remarks of Professor Gregory in regard to 


the special fitting for finding the effect of aspiratio naea mie 
forcibly of an experience a few years ago with both a venturi met 
and a pitot tube for measuring water. Perhaps the 


which I arrived at that tims may be suggestive, althoug! possloly nol 
of direct application in the case of a steam mete! 

2 Until quite recently, that is, within a few years, 1 think i 
has been assumed that it was necessary, in the use of the pitot tube, to 
have a static tube close to the dynamic tube, or at least at the same 


distances from the walls of the condult. [ believe that William Monroe 


j 
j 


trating 


White, six or seven years ago made some ¢ Xpe 
that the velocity head taken from the impact side of a pitot tube is 
correct, whatever the shape of the nozzle, so long as it is a surface of 
revolution. ‘Thus the nozzle may be either cylindrical, or a converg- 
ing or diverging cone, and the dynamic head will be correctly indi 
eated, any variations in the coefficient of the pitot instrument a 


a whole being due to the shape or location of the static opening 
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as illustrated in Fig. 6. This drawing refers to an old discarded 
fitting and was published through an oversight. The apparatus 
used in connection with the tests recorded in the paper is the same 
in principle but differs in the details of construction. The inner sur- 
face of the fitting is of the same degree of smoothness as that of the 
pipe. This inner diameter of the chamber corresponds to that of 
the pipe The ends of the pipes are threaded and finished in such 
a way as to fit snugly against the threaded end of the fitting, form- 
ing a practically continuous tube of uniform diameter. The slots are 
10 in. long and 4 in. in thickness. Careful measurements with 
searching tubes and delicately balanced differential manometer failed 
to show eddies of appreciable magnitude 

2 Stati openings about one-sixteenth of an inch in diameter 
drilled at right angles to the axis of the pipe, showed no aspiration 


effects at velocities up t 


» 15,000 ft. per min. (the maximum obtained 
during the tests) but are unsuitable for the appliances described 
It is the author’s intention to develop a simple meter which ean be 
constructed of standard fittings and which may be attached by tap 
ping the pipe in the ordinary way. Such an application necessitates 
the projection of the static nozzle beyond the inner surface of th 
pipe, an arrangement which causes serious aspiration With astand- 
ard 4-1n nipple projecting -1n beyond the inner surface of a 3-in 
pipe an aspiration effect corresponding to 10 in. of water was noted 
at a velocity of 12,000 ft. min pressure LOO lb. gag \t a velocity 
of 6000 ft. per min. the aspiration amounted to 1}-in. of water. It 
was for the purpose of neutralizing this aspiration that the static 
nozzle was cut at an angle, as indicated in Fig. 5. 

3 Mr. Ferris’ remarks are in accordance with experiments con- 
ducted by the author, but, as stated above, a static opening terminat 


ing with the inner wall of the conduit is not applicable to the instru 


ments In question Fig. 1 illustrates such a static opening, butin 
the actual construction the nozzle projected 4 in. beyond the inne 
Suriace 

{ Mr. Dodge’s experiments with the use of mercury as an indi- 
cating medium are of considerable interest, in that they show the 
development of a practicable and accurate steam meter which js 
little known to the general engineering public It would be of great 


interest if Mr. Dodge would describe the instrument used at the 
works of the General Electric ( ompany and give some of the test 


results. 








GENERAL NOTES 


MERICAN SOCIETY OF CIVIL ENGINEERS 


\t the meeting of the American Society of Civil Engineers, Fel 


uy 2, two papers were presented for discussion: Under 
e Building, New York City, by T. Kennar 
\lem.Am.Soc.M.1] ind Building Agreements, by Wi | 


pinning the 
| ‘Thomson 


s. Bamford 


Che papers pres it the meeting o Februar lO we The KEffeet 
\ ( ( 7 reve ry (seo. Gara Anderson (| Pre irlo 
Eexpedier gineering Practice, by John Hawkeswort! ()) 


March 2, a paper entitled The In proved Water and Sx 


AMERICAN INSTITUTE Ol MINING ENGINEERS 


the invitath 


The Society takes pleasure in MNOUnCcINgE 

) ) 
neers, to attend their Convention at Pittsburg, Pa 
Tuesday evening, March 1, 1910. The members of 


\ be welcome at the protesslonal sSesslons and at suc 


ae 
ons as may be undertaken, where the number does ne 


iValiabie Taciities 


n extended 


to the members of this Society by the American Institute of Mining 


beginning 


this Society 


if) 


rTtne excul 


1 exceed thie 


Che Institute headquarters will be at the Hotel Schenley, where a 


ireau of information will be maintained, and the sessions will be 
held at the Carnegie Library, opposite the hotel. The Secretary o 
trie MIC AI { OmMmittee Is Harrison \\ ( raver, { rhe Library 
Pittsburg to whom should be addressed all inquiries conce ning loca 
Inatters and arrangements of the meetings 
There will be an excursion to the steel plant at Homestead, wl I 
occupy one day, and an alternoon will be devoted to sit te 
the testing station of the United States Geological Surv: where 


{ 


special tests will be made show ng the effect of varlous explosives on 


mine @as, etce., also soni tests on reintorced concrete beams \rrang 


ments will also be made for a visit to a coal mine and to 


Various nanu- 
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facturing plants Details of the sessions and excursions will be given 


in the program furnished to each guest on registration at the hea 


quarters. 
THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 


The Society of Naval Architects and Marine Engine ers 1S arranging 
for representatives to attend the fiftieth anniversary of the founding 
of the Institution of Naval Architects, to be held in {London, July a 
1910, and to be made the occasion of an international congress. 

Papers and subjects connected with naval architecture and marine 
engineering will be read and discussed and the attendance of a lara 
number of distinguished naval architects, shipbuilders and marine 


engineers from all parts of the world is anticipated 


INTERNATIONAL CONGRESS Ol MINING, METALLURGY, APPLIED ME- 


CHANICS AND PRACTICAL GEOLOGY 


An invitation to the International Congress of Mining, Me tallurgy 
Applic d Mechanies and Practical Gi ology to be convened at Dussel 
dorf, June 20-23, 1910, has been extended to the members of The 
\merican Society ol Mechanical Ingineers This notice is p 


lished fol the benefit Ol individual members Who may be ible 


attend, as the Societys is unable to aces pt asa body the invitation to 


be present 


NATIONAL CIVIC FEDERATION 


The following Honorary Vice-Presidents were appointed to repr 
sent the Society at the conference of the National Civie Federatio 
in Washington, D. C., January 17-19, 1910: Jesse M. Smith, Past 
President, Chas. Kirchhoff, A. W. Burebard, E. G Spilsbury, F. M 
Whyte and Wm. H. W iley 

The conference was called to consider uniform state legislation 
and has formed itself into a permanent organization for the purpose 
with Alton B. Parker as President. Annual conferences will prob- 


ably be called The conference endorsed the const rvation o! 


American forests and referred the matter of uniform state laws, pro 
viding for right methods of forests taxation and for the effeectiv« 
protection of forests from fire, to the Commission on Uniform State 


Laws. ‘| he regulation of watel power by state and federal control 


was also recommended. <A number of other resolutions were passed 
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! lational liportance urging unllormity In laws 


pon suHhyects oO 
relating to taxation, insurance, child labor, public accounting, legal 


procedure ety 


NEW YORK ELECTRICA SOCLETY 


On Januarv 27. 1910. Prof. W S. Franklin of Lehigh University 
ve a leeture before the New York Kleetrical Society 2 West 


oy 
s9th Street, New York, on The Practical Applications of the Gyrostat 
Professor Franklin discussed the physical action and the establis! 
ment of the kinematical diagram of the LVTOSCOPp the gyrostat 
action of the flywheel of the automobile engine and on shipboard, a 
vell as of the boomerang, Schlick’s device forthe prevention of rolling 
of ships at sea. and the Brenna monorail cal 
ENGINEERS CLUB OF PHILADELPHI 

The thirty-first annual meeting of the | ngineers Club ol Phila 
delphia was called to order by the President Dallett, February 5 
L910, with 129 members and visitors in attendances An address o1 


Recent Developments in Engineering Practice was made by President 


were declared 


Dallett Following i report Ot thre tellers The tollown 
leet | as ofhieers of thre club Win eashy dt president ( has, 


Hewitt ce-president; W. Purves Taylor, secretary; E. J. WKerrick 


AMERICAN INSTITUTI Ol bl CTRICA ENGINEERS 


The regular monthly meeting of the American Institute of Eleetri 


cul kenge ers was held in the auditorium of the king neermg Societies 


Building, on Friday, February 11, 1910. W. Lee Campbell of the 
\utomatic Electric Company of Chicago presented a paper entitled 


\ Modern \utomatic Telephon \pparatus \ complete i 


connected up for service was on exhibition 


; 


| : 
stallation 


At the annual dinner of the Institute hela A the Hotel Astor 


on Thursday evening, February 24, Dr. Elihu Thomson, to whom ha 
been awarded the first Edison Medal, was the guest of honor. Th 


following were the speakers of the evening: Dr. John H. Finley pres 
dent, College of the City of New York, Education and Invention 
Samuel Insull, president [edison Medal Association. Meritoriou 


Achievement in- Electrical Engineering: Lewis Buekl Stillwell. 
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president, A..I.E.E.. The Kdison \ledal, with response by Dr Thom 
son. Mr. T. C. Martin acted as toastmaster. 


WESTERN SOCIETY OF ENGINEERS 


The ¢ hanute medals of the West« rh Society o1 Knginee! 





by Dr. Octave Chanute, have been awarded for 1908 to Horace | 
Horton, Prof. A. N. Talbot and Morgan Brooks, Mem.Am.Soc. M.1 
Mr. Horton’s paper was Compression Bridge Members, Profess 


Talbot’s a report Ol Tests of Re intoreed ( oncrete and Cast I) }? 


and Professor Brooks’ was Alternators in Parallel 
SHEFFIELD SCIENTIFIE¢ SCHOO! NEW LABORATORY 1 MECH N If 
ENGINEERING 

\ gift of $250,000 has recently been received by the Sheffield 
Scientific School of Yale (University Irom George G. and W i ‘>. 
Mason oraduates in the class of ISS88. to be expended tor Phy 
struction and equipme nt of anew mechanieal « hngineering la ! 
on a site to be provided by the Board of Tr istees The 
will be located on Hillhouss \venue \ De Tour tori 
and will contain approximately 50.000 sq. ft. of floor ; 1 Bay 


OOO cu. ft. of space The entire equipment 











consist of the most moder pplianees for assisth 

studying the fundamental principk ippl 

related to mechanical engineer ng, such as the ! ( 

the combustion of fuel in furnaces and in internal-combust 

the making of steam in boilers of different tvpes. the usine o 
ated and superheated steam in engines or steam turbines. thre 
ficial production of cold thie pro luction transmMIsslo} mid ‘ 
compressed alr the pumping of water the transmission of po 

the problems of heating and ventilation It is expected 
laboratory will furnish a field for research work in engineering 
as well as undergraduate and graduate instruction I eXpr 
that the building will be completed and equipped by Jur 191] 














COLI 









MBIA UNIVERSITY COURSE IN WORKS MANAGEMI 






\ series of twenty i¢ | res Dy no resident ‘ tire) 


ducted in the Department of Mechanical Engineering. ( 
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A. Bement has been elected secor l ce-president of the Western S« 


Kngineers. Mr. Bement presented a paper on the Cl go Hart rol 
before this Society at their meeting of ebruary 16 
Morgan Brooks has been awards 1 one of the Chanute me i ft We 


Society of Engineers for 1908. His paper was on Alternators in P: 





dent of the Morenci Water Co il 


Morenci, Ariz., has opened a consulting engineering office in Fl P I 


C. P. Chester, formerly superinte 


it W. Comstock has been app inted president Ol 


= 


Bronze ( ‘company, Cleveland, O 
Thomas F., ¢ ooke has formed a partnership for consulting engineeri 
Richard L. Webb, under the name of Webb & Cooke th an office in B 


N. Y The firm will make A pecialty ot power costs 


Fred H. Daniels has been decorated with the Cross of Knighth 


Northern Star by King Gustav of Sweden in token ot his work as an eng 
and for courtesies extended to Swedish engineers in this ul 


Arthur Falke iu, formerly president of the Falke 1Uu-Sine rM e ( 
pany, Philadelphia Pa.,. has become associate 1 with George kK. Hooper. Ne 


York. 


J. Edwin Fulweiler has become ted with the nited G I 
Company of Philadelphia. He wa ntil recently in the engineer 
ment of the Otto Gas Works. PI vdelpt P 





W. B. Gregory has been elected pr lent of the Lou | 


p CC Lp 
society. 
Edwin J H ddor kK, formerly ¢ el ¢ gineer ol t I I Cy Ul 
Je ffrey Manuf icturing Company ! it el It ftice rn i! () 
become mechanical had structura ngineer Of the Ves e . 


W ‘Towne \i fg Co New Yor] } ) ened that noRgitio;r 
president and treasurer of the ¢ erol ngineering Company ) 


Dy Xe 
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26 Member, at present superintendent in large machine 
has been fo se\ al years would like i. change of locality 
In Inanulacture ¢ steam engines, steam turbines ind mact 


of filling first-el: s position 


Pechnic 
executive positions of responsibilit 3] to become 


of trust with good manufacturing concern. preferab 


Middle West 


2S Associate 
or salesman Ci00d execut 


tool manufacturing company 


Member having ext 


to secure a POSITION In grente 
factory manage! Light, medium or 
automat and precision mechar 


methods and sy stems 


30 Member, technical g1 
ment and rolling mill machiner\ 
neering sales work, de 


metal trade business, or 


in this country and ibroad 


31 Member 
State S, England ind | rance 
ing and buying en 


Specialty wutomsA 


nology 


PpOsItion 1 


\linimum lary expected at start, $900 per 


30d Mec LiLtii¢ il engine 


reduction of power costs 

engineer in this capacity an Show g large 
nection with a limited number of manufacturing 
position as advisory en 


ineer with I concern 


or commercial proposition wi ! rn mat 


4 \Viember with thoroug! 
good executive ind organize 
welght machi: 


position 
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35 Steam turbine designer with 5 years’ e 


mental work, desires position with firm now buildi 


a line of steam turbines. 


rraduate, 


Mechanical engineer, technical g 
with hoisting, conveying and 


36 


familia general ml 


experience In charge ol work, desires engines 


graduate engineer, desi 


Member 


rienced in general manufacturi 


to general manage 


nouse, partmel 


$2000. 


ior, 1908, technical graduate, some 


ting or installing power pl int app 


Member with 15 years’ experience i 


drafting-room office and 


consulting 


ry tion with 


ition 


xperience 1n 


16 ve 


ring 
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charge of experi- 


or intending to develop 


1 


Lical experient e. 
] 


ars prat 
machinery, several years 


position 


vhich will offer 
entempioyea 


embracu 


ind power plant 
machine 


vork with 
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SCHAKEL, Jacob Daniel (Associate, 1907), Otis Elev. Co., Northland Ave. 
and Girder St., Buffalo, N. Y. 

SCHREUDER, Andrew M. (1898; 1909), Supt., Philadelphia Textile Mchy., 
Co., Hancock and Somerset Sts., Philadelphia, and for mail, 5351 Wayne 
Ave., Germantown, Philadelphia. Pa. 

SCOTT, Walter G. (Junior, 1909), Allis-Chalmers Co.. and for mail, Univer- 
sity Club, West Allis, Wis 

SPENCER, Frank C. (Associate, 1908), Mech. and Constr. Engr., 5258 Indiana 
St., Chicago, II 

STARBUCK, George F. (Junior, 1901), Draftsman, Boston Elev. Ry., Boston, 
and for mail, Waltham, Mass. 

SMITH, 8. H. (Associate, 1907), Supt., North Melbourne Elec. Tramways & 
Ltg. Co., Ltd., Mt. Alexander Rd., and Clydehall, Harding and East 
Sts., Ascot Vale, Melbourne, Australia 

rAYLOR, Cecil Hamelin (Associate, 1908), Ch. Engr., Hudson Motor Car 
Co., and Pasadena, Detroit, Mich. 

rT REGELLES, Henry (1888), Bartolome Mitre 544, Buenos Aires, and Hurling- 
ham and Pacifico, Buenos Aires, Argentine Repub., South America. 

VON AMMON, Siegfried (1904;1905), Fontella, Va. 

WADDELL, Charles E. (1903; 1907), Cons. Engr., 78 Patton Ave., Asheville, 
N. C. 

WALKER, Gilbert 8S. (1904), Isthmian Canal Com., Mills Bldg. Annex, Wash- 
ington, D. C. 

WHEELER, Earl (Junior, 1907), Elec. and Mech. Engr., Elec. Speedometer & 
Dynamometer Mfg. Co., 1317 New York Ave., and for mail, The Benedict, 
1810 I St., N. W., Washington, D. C. 

WHEELER, Wm. Trimble (1905), 286 Greenwich St., and 340 W. 2lst. 
New York, N. Y. 


St., 


NEW MEMBERS 


ARBOGAST, Victor R. (1909), Wks. Engr. and Supt., Natl. Radiator Gesell- 
schaft, Schoenebeck Elbe, Germany. 

BACON, John Lord (1899; 1909), Engr. and Supt. of Constr., R. P. Shields & 
Son, 605 Scripps Bldg., and for mail, 3576 A St., San Diego, Cal 

BLUM, Arthur N. (1909), Asst. Mgr., Sormovo Engrg. Wks. 
Russia. 

BORNHOLT, Oscar Charles (1904; 1909), Mech. Engr., Ford Motor Co., 
Piquette Ave. and Beaubien St., and for mail, 50 Philadelphia Ave., 
Detroit, Mich. 

DAY, Leonard A. (1909), First Asst. Mech. Engr., St. Louis Water Dept., and 
for mail, 4015 Greer Ave., St. Louis, Mo. 

DIMAN, W. G. (1909), Senior Engr. Officer, U. 8S. S. Mayflower, Navy Dept., 
Washington, D. C. 

FERRIER, Joseph J. (Junior, 1909), So. Pacific Co., 1110 Flood Bldg., San 
Francisco, Cal. 

FRANK, Edwin (Junior, 1909), Designer, Maffei-Schwartzkopff Wks., G. m. 
b. H., and for mail, Kaiser Wilhelmstr., 10, Zeuthen i M, Germany. 


Nijni Novgorod, 
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HERRIMAN, Victor D. (Junior, 1909), Engr., Intl. Steam Pump Ci 


sroadway, New York, and for mail, 167 Quincy St., Brooklyn, 
HORTON, Charles M. (Junior, 1909), Secy., Ford Refrig. Air-Macl 


and for mail, 101 W. 101st St... New York, N. Y. 


KNEELAND, Frank H. (Junior, 1909), Mech. Engr., U. 8. Co 


Gary, W. Va. 


PARSONS, Edmund 8. (Junior, 1909), Mech. Engr... Remingt 
, 


Wks., and for mail, 56 West St., Ilion, N. Y. 


POLHEMUS, Louis Edward (Junior, 1909), Asst. M.M., Me 


Power Co., Necaxa (Estado de Puebla , Mexico 


POOLE, Cecil P. (1909), Joint Editor, Power and The Enginee1 


New York, N. Y., and South Orange. N. J 

RANSOM, T. Wells (1909), Cons. Mech. Engr.. Board of P 
Francisco, Cal. 

SOVERHILL, Harvey A. (1909), Supt., Root & Van Der 
East Moline, and 623 23d St Moline, Ill 

rTORRANCE, Chas. Everett (Junior, 1909). Inst Sibley ( 
mail, 638 Stewart Ave., Ithaca, N. ¥ 


BALDWIN, Stephen W 
BATCHELOR, Charles 
SANGUINETTI, Perey A 
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STUDENT BRANCHES 
CHANGES OF ADDRESS 


DUNSHEATH, L. M. (Student, 1909), 105 E. Healey St., Champaign, | 

GROSSBERG, Arthur S. (Student, 1909), Mineral Point Zine Co., Depue, Ill 

HERBERT, E. H. (Student, 1909), Doak Gas Eng. Co., 7-9 First St., Sar 
Francisco, Cal. 

KOWALEWSKI, A. J. (Student, 1910), 582 Main Bldg., State College, Pa 

MANSFIELD, W. M. (Student, 1909), 2924 Mt. Vernon Ave., Milwaukee 
Wis. 

ROMIG, F. G. (Student, 1910), 601 S. Wright St., Champaign, IIl. 

TIFFT, R. H. (Student, 1909), 65 Park Avenue, New York, N. \ 


NEW MEMBERS 
COLUMBIA UNIVERSITY 


BAUM, A. L. (Student, 1910), 252 W. 128th St., New York, N. } 
BLUMENFELD, Ralph (Student, 1910), 508 W. 114th St., New York, N. \ 
BRETTELL, C. (Student, 1910), 29 Meadow Lane, New Rochelle, N. 
FRAMBACH, F. 8. (Student, 1910), 4830 W. 119th St., New York, N. ¥ 
GATELY, W. A. (Student, 1910), 125 E. 54th St., New York, N. ¥ 
GUITERAS, J. G. (Student, 1910), 1 Livingston Ave., Yonkers, N. ¥ 
HAYNES, J. L. (Student, 1910), 3216 Glenwood Rd., Brooklyn, N. ¥ 
JAROS, A. L. (Student, 1910), 542 W. 112th St., New York, N. } 
KATZ, E. J. (Student, 1910), 249 E. 68th St., New York, N. \ 
KIRSCHBERG, M. (Student, 1910), 25 W. 123d St., New York, N. } 
LACY, F. T. (Student, 1910), 411 W. 115th St., New York, N. \ 
LORD, J. W. (Student, 1910), 163 E. 71st St., New York, N. ¥ 


CORNELL UNIVERSITY 


BENBOW, J. R. (Student, 1910), 210 Linden Ave., Ithaca, N. \ 
HAM, C. W Student, 1910), 126 E. Seneca St Ithaca, N. ¥ 
PIMPER, T. F. (Student, 1910), 427 E. Seneca St., Ithaca, N. Y. 
ROBINSON, G. E. (Student, 1910), 208 Williams St., Ithaca, N. 
STURGIS, R. F. (Student, 1910), 110 Sage Pl., Ithaca, N. \ 


BROOKLYN POLYTECHNIC INSTITUTE 


BARRETT, 8S. A. K. (Student, 1910), 114 Pierrepont St., Brooklyn, N. } 
ERICSON, E. O. (Student, 1910), Helmetta, Middlesex Co., N. J 
GRIFFIN, E. F. (Student, 1910), Box 417, Oyster Bay, L. I., N. Y. 
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PENNSYLVANIA STATE COLLEGE 


FORKER, Geo. M. (Student, 1910), 203 McAllister Hall, State College, Pa. 
KAIER, John B. (Student, 1910), 283 ‘Lehigh St., Wilkes-Barre, Pa. 
MARSH, Karl H. (Student, 1910), The Lincoln, Youngstown, O. 
PERHAM, Dean E. (Student, 1910), 512 Main Bldg., State College, Pa 
WESTERMAN, John H. (Student, 1910), Theta Psi House, State College, Pa. 


STATE AGRICULTURAL COLLEGE OF OREGON, 


GRAF, Samuel Herman (Student, 1910), State Agri. College of Oregon, Cor- 
vallis, Oregon. 

HASKELL, William Dexter (Student, 1910), State Agri. College of Oregon, 
Corvallis, Oregon. 

LINES, J. Donald (Student, 1910), State Agri. College of Oregon, Corvallis, 
Uregon. 


STEVENS INSTITUTE OF TECHNOLOGY 
BRUCE, A. C. (Student, 1910), 934 Bloomfield St Hoboken, N. J. 


MONESTEL, Alberto A. (Student, 1910), 518 Hudson St., Hoboken, N. J. 
SCHOCH, Floyd W. (Student, 1910), 507 River St., Hoboken, N. J. 


UNIVERSITY OF ILLINOIS 
BANNISTER, B. (Student, 1910), 412 E. Green St., Champaign, IIl. 


HASBERG, Will (Student, 1910), 307 E. Green St., Champaign, III. 
MURDUCK (Student, 1910), 705 W. Hills St., Champaign, III. 


UNIVERSITY OF KANSAS 


FAIRCHILD, F. P. (Student, 1910), 946 Ohio St., Lawrence, Kan. 
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Marcu—APRIL 


Advance notices of annual and semi-annual meetings of engineering socle 


published under this heading and secretaries 


» send such notices for publicatior They 


interest to engineers are invited t« 
editor’s hands by the 18th of the month preceding the meeting Wher 
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read at monthly meetings are furnished they will also be publ 


AMERICAN ASSOCIATION OF RAILROAD SUPERINTI 
March 18, Chicago 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
March 11, with Am. Soc. M. I 29 W. 39th St Ne York y 
Mine Hoists with Illgner Motor Generator Set, R. R. Si 


Seey O. (y. Ketter 


of Electric and Compre ed Air 


30-April 1, Selwvn Hotel ( rlotte N € P pers | 


electric Plants, W. 8S. Lee, Mem. Am. Soc. M. E., Elect: DD 
Mills, A. Milmow; Gas Engines in City Railway and Lig} 
Latta, Jr.; Protecting In t rom Lightning and P 
On Lines of the Niagara and J ort Pow 
R.W. Pope. April 21, San Frar 0, Cal. Papers : Econ 
Downing H ydroe ectric Ds 


er Co., L. C. Ni 


ator Power System, P. M 
[rrigatior, J. C. Hays. 

AMERICAN INSTITUTE OF MINING ENGINEERS 
March 1-5, Spring Meeting, Hotel Schenley, Pitt g 
Raymond, 29 W. 39th St., New York 

AMERICAN MATHEMATICAL SOCIETY 
April 30, Columbia University, 156 W. 116th St \ \ 
Cole. 

AMERICAN RAILWAY ENGINEERING ASSOCIATION 
March 14-17, Chicago. Secy., E. H. Field, Monadnock Bld 


_~ 


NDI ‘ 
vi 


Drives for Mine Hoists, W. Syk 


AMERICAN RAILWAY ENGINEERING AND MAINTENA 


ASSOCIATION 
March 15-17 annual convent I ur 
nock Blk 

AMERICAN SOCIETY OF CIVIL ENGINEERS 
March 2, 1910, 220 W. 57th St., Ne Yor! x Lhe 
and Sewage Works of Columbus, O., J. H. G 

THE AMERICAN SOCIETY OF MECHANI 


March 8, 29 W. 39th St., New Yor] Mare] lite 
ton, Boston, M May 

Meeting, Atlantic ( ity N. J J y 26-29, meeting in B 

land. Secy., Calvin W. Rice, 29 W. 39th St., New York. 


tric Illuminating Co. of Be 


AL ENGINEERS 
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BROOKLYN ENGINEERS CLUB 
March3 


Quart 
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NGINEERS SOCIETY OF WESTERN PENNSYLYANIA 


Pittsburg, 8 p 
veeds in ictural Materials 

FLORIDA ELECRTIC LIGHT AND POWER 
April 12, annual meeting, Tampa cy., G.I 

IOWA ASSOCIATION CEMENT USERS 
March 9-11, Cedar Rapids Ira Willi: 


In 


March 1, Fulton Bldg 
\ | “t Secy | 
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ne 
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IOWA ELECTRICAL ASSOCIATION 
April 20-21, annual convention. Secy., W. N. Keiser, Des Moine 
IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION 
April, Sioux City. Secy., L. D. Mathes 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Student Branch, Am. 
> M.1 
March 8, annual meeting, Boston. Secy., A. P. Truette 
MINNESOTA ELECTRIC ASSOCIATION 
March, St. Paul. Seey., B. W. Cowperthwait 
MISSOURI ELECTRIC, GAS, RAILWAY AND WATERWORKS ASSOCIA 
PION. 
April 14-16, Jefferson City. Secy., C. L. Clary, Sil n 
MODERN SCIENCE CLUB 
March 29, annual dinner; April 12, annual election, 125 S. Ellic 
Brooklyn, N. Y. Secy., J. A. Donnelly 
NATIONAL ASSOCIATION OF COTTON MANUFACTURERS 
\pril 27-28, semi-annual meeting. S« Dr. C. J. H. Woodbury 
Am. Soc. M. E., Box 3672, Boston. 
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NATIONAL MACHINE TOOL-BUILDERS ASSOCIATION 
May, Spring Convention, Rochester, N.Y. Secy., C. Hildreth, Worceste: 


Mass. 
NEW ENGLAND RAILROAD CLUB 
March 8, annual meeting, Copley Square Hotel, Bosto: Subject for 


Discussion: M. C. B. Rules of Interchange. Secy,. G. H. Frazier, 10 
Oliver St. 


NEW ENGLAND STREET RAILWAY CLUB 


March 24, annual meeting, Boston, Mass. Secy., J. J. Lane, 12 Pearl St 
NEW ENGLAND WATERWORKS ASSOCIATION 


1 meeting, Hartford, Conn. June, Providence, R. I. Sept- 


April 13, specia 
ember 14-16, annual convention, Rochester, N. Y. Secy., Willard Kent, 
Narrangansett Pier, R. I. 

PROVIDENCE ASSOCIATION OF MECHANICAL ENGINEERS 
March 22, April 26; West Hall. R. I. School of Design, 8 p.m. Papers: The 
Fitchburg Plan of Codpe rative Industrial Education, W. B. Hunter, M. A 
Coolidge; Oxy-Acetylene Welding and Cutting, Henry Cave. Secy., Prof 
T. M. Phetteplace, Mem. Am. Soc. M. E., 48 Snow St. 

RAILWAY SIGNAL ASSOCIATION 
March 14, Chicago. Secy., C. C. Rosenberg, Bethlehem, Pa. 

SOCIETY OF CHEMICAL INDUSTRY 
April 1, annual meeting, New England section. Secy., Alan Claflin, 88 
Broad St., Boston, Mass. 

STEVENS ENGINEERING SOCIETY 
March 1, 8, 15, 22,31, Hoboken, N. J. Papers: Automobiles, J. F. O’Rourke, 
H. F. Cuntz; Arts and Industries of the Orient, W. J. Hammer, C. R. 
Richards; on the Gyrostat and its Applications, G. V. Wendell. Secy. 
R. H. Upson. 


MEETINGS IN THE ENGINEERING SOCIETIES BUILDING 


Date Society Secret ary Time 
March 

2 Wireless Institute. S. L. Williams 7.30 
3 Blue Room Engineering Society W.D.Sprague.... 8.00 
5 Amer. Soc. Hungarian Engineers and Architects Z. deNémeth... 8.30 
8 The American Society of Mechanical Engineers Calvin W. Rice 8.15 
10 Illuminating Engineering Society P.S. Millar 8.00 
11 American Institute of Electrical Engineers R. W. Pope.. ..» 800 
15 New York Telephone Society r. H. Lawrence 3.00 
18 New York Railroad Club H. D. Vought 8.15 
23 Municipal Engineers of the City of New York C. D. Pollock 8.15 
April 

2 Amer.Soc. Hungarian Engineers and Architects. .Z. deNemet 8.30 
6 Wireless Institute.... S. L. Williams 7.30 
7 Blue Room Engineering Society W. D. Sprague 8.00 
8 American Institute of Electrical Engineers is Ws FORO. 00 8.00 
12 The American Society of Mechanical Engineers. .Calvin W. Rice. 8.15 
14 Illuminating Engineering Society................P. 8. Millar........ 8.00 
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Date Society Secretary 
April 
15 New York Railroad Club....... eal H. D. Vought... 


19 New York Telephone Society 
27 


27 Municipal Engineers of the City of New York C. D. Pollock 


Bali sel .T. H. Lawrence 
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Time 


. 8.15 


8.00 
Ss 15 











































OFFICERS AND COUN( 


PRESIDENT 
GEORGE WESTINGHOUSE ore ae cram iacaca ere 


VICE-PRESIDENTS 

Geo. M. Bonp 
R. C. CARPERTER 
F. M. Wayte 

lerms ext Meeti 10 
CHARLES WHITING BAKER 
W. F. M. Goss 
Kk. D. Merer 


PAST PRESIDENTS 


Joun R. FREEMAN 

I REDERICK W. ‘TAYLOR 
I’. R. Hurron 

M.L. HOLMAN 

Jesse M. SMITH 


MANAGERS 
Wana. L. AspBort 
ALEX. C. HUMPHREYS 


Henry G. Stor 


H. L. GanT1 
I. E. Mou.ttrrop 


W. J. SANDO 


J. SELLERS BANCROFT 
JAMES HARTNESS 
H. G. Rest 


f| Ri {SURE R 
WituiaAM H. WILEY 


CHAIRMAN OF THE FINANCE COMMIT’ 


ArtHuR M. Wa 


HONORARY SECRETARY 
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EXECUTIVE COMMITTEE OF THE COUNCIL 
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SPECIAL COMMITTEES 
1910 


(On a Standard Tonnage Basis for Refrigeration 
D. 8. Jacosus G. T. VoorRHEES 
A. P. TRAUTWEIN Puiuip De C. Batt 


E. F. MItuer 


On Society History 
Joun E. Sweet H. H. Super 
Cuas. WALLACE Hunt 


On Constitution and By-Laws 
CHas. WALLACE Hunt, Chairman F. R. Hutron 
G. M. Basrorp D. S. Jacosus 
Jesse M. SMITH 


On Conservation of Natural Resources 
Geo. F. Swain, Chairman L. D. BuRLINGAME 
CHARLES WHITING BAKER M. L. HotMan 
CaLviIn W. Rice 





On International Standard for Pipe Threads 


E. M. Herr, Chairman Gro. M. Bonp 
WILLIAM J. BALDWIN STANLEY G. FLaaa, JR. 


On Standards for Involute Gears 
WILFRED Lewis, Chairman E. R. FELLows 
Huco BILGRAM C. R. GABRIEL 
GAETANO LANZA 


On Power Tesis 
D. 8. Jacosus, Chairman L. P. BRECKENRIDGE EDWARD F. MILLER 
Epwarp T. ADAMS WILLIAM KENT ARTHUR WEST 
GeorGE H. Barrus CHARLES E. LuckE ALBERT C. Woop 








On Student Branches 
F. R. Hutton, Honorary SECRETARY 






On Meetings of the Society in Boston 
Ira N. Houuis, Chairman I. E. Mou trrop, Secretary 
Epwarp F. MILLER J. H. Lipper 
Cuartes T. Main! 


On Meetings of the Society‘in St. Louis 
Wm. H. Bryan, Chairman Ernest L. One, Secretary 
M. L. Houtman 








SOCIETY REPRESENTATIVES 
1910 


On John Fritz Medal 
AMBROSE SWASEY (1) Cas. WALLACE Hunt (3) 
F. R. Hutton (2) Henry R. Towne (4) 


Or Soard of Trustees United Engineering Societies Building 
F. R. Hurron (1 FrepD J. MILLER (2) 
Jesse M. Smits (3) 


On Library Conference Committee 


J. W. Lies, Jr., CHAIRMAN OF THE LIBRARY COMMITTEE, AM. Soc. M. E. 


On National Fire Protection Association 


JoHN R. FREEMAN Ira H. Woo.tson 


On Joint Committee on Engineering Education 


ALEX. C. HUMPHREYS F. W. Taytor 


On Government Advisory Board on Fuels and Structural Materials 
Geo. H. Barrus P. W. Gates 
W. F. M. Goss 


On Advisory Board National Conservation Commission 
Geo. F. SWAIN Joun R, FREEMAN 
Cuas. T. Man 


On Council of American Association for the Advancement of Science 


ALex. C. HUMPHREYS Frep J. MILLER 


Note—Numbers in parentheses indicate number of years the member is yet to serve. 








OFFICERS OF THE GAS POWER SECTION 
1909 


CHAIRMAN 


J. R. BreBins 


GAS POWER EXECUTIVE COMMITTEI 


i, H. StTrunuMan, Chairr a 


Kr, R. Hurron 


GAS POWER MEMB SHIP COMMIT’ 


H. R. Cosieicu, Chairman 
H. V. O. Cogs ( \f x | 


2. KE. JOHNSON Lal RGI VV v\ 
F.S. Kine ! 
GAS POWER M S ( 
W. T. Maaruper, C! C.W.0O 
EK. D. Dreyrus W. H 
Cc. T. W 
GAS POWER LITERATURE COMM 
C. H. BENJAMIN, ( L. S I 
G. D. CONLEE i. mJ LA 
R. S. pe MITKIEW! 
L. V. (,OEBBELS » \ t 
L. N. Lupy ia + 
GAS POWER INSTALLATIONS COMM 
L. B. Lent, Chairma 
C. B. REARICK 
GAS POWER PLANT OPERATIONS COMMITTI 
I. E. Moutrrop, Chairmar ( |. B 
J. D. ANDREW et ee ae 
C. J. DAVIDSON W. S. TwiInina 
C. W. WHITING 
GAS POWER STAND {1RDIZATION COM VIT | [ 
C. E. Lucker, Chairman I [. ADAMS 
ARTHUR WEST JAMES D. ANDREW 
J. R. Bresins H. F. Smits 


Louis C, DoOELLING 
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